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Preface 


This publication is part of a major oxygen safety review in progress by the NASA Aerospace 
Safety Research and Data Institute (ASRDI). The objectives of the review include; 

1. Recommendations to improve NASA’s oxygen handling practices by comparing NASA 
and contractor oxygen systems including the design, inspection, operation, maintenance 
and emergency procedures. 

2. Assessment of the vulnerability to failure of oxygen equipment from a variety of sources 
so that hazards may be defined and remedial measures formulated. 

3. Contributions to safe oxygen handling techniques through research. 

4. Formulation of criteria and standards on all aspects of oxygen handling storage and 
disposal. 

This Special Publication is composed of the thermodynamic functions, transport properties, 
and physical properties of both liquid and gaseous oxygen. The low temperature regime is emphasized. 
Because the data are detailed beyond that previously available, this handbook should fill an existing 
need for both the scientific and technical communities. 


I. I. Pinkel, Director 

Aerospace Safety Research and Data Institute 
National Aeronautics and Space Administration 
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1. Introduction 


NASA's Aerospace Safety Research and Data Institute (ASRDI) is responsible for providing 
NASA and Us contractors technical information and consultation on safety problems. To accomplish 
its objective, ASRDI is collecting, organizing and evaluating safety related information. One activity 
involves cryogenic fluids, that is, the fuels, oxidizers, pressurants, and inert gases which are used 
in our space program. In addition, many of these fluids are used or being considered for use in 
ground transportation systems, power generation systems and major industrial applications. Oxygen 
was chosen as one of the fluids to be studied. 

The physical properties of oxygen are required in many calculations, including those involving 
safety. In the present report we review a segment of the world's literature on the properties of 
oxygen. Our objective was to indicate the major references from which the data were selected, and 
to provide the reader with the references which, in the judgment of the editors, are most useful. In 
addition, other references are listed which were reviewed but not considered to be basic source 
material. This approach is considered to be a valuable innovation in the critical analysis of the 
literature on thermophysical properties. 

A primary source of information is the Cryogenic Data Center of the National Bureau of 
Standards which has been collecting data and documents for more than ten years. This survey covers 
thermodynamic functions, transport properties, and physical properties. The level of review varies 
from an extensive critical survey to a knowledgeable person's examination of information at hand. 

The report emphasizes the low temperature regime, i. e. , the liquid and dense gas states; above room 
temperature the information presented is not nearly as complete. We have covered the literature up 

to August of 1971 - however, several particularly pertinent references are included even though pub- 
lished after that date. 

The contributors to this volume, all at the Cryogenics Division are, in addition to the authors: 
D. E. Diller , H. J. M. Hanley, M. J. Hiza, J. Hord, V. J. Johnson, M. C. Jones, R. D. McCarty. 
N. A. Olien, A. F. Schmidt, R. V. Smith, G. C. Straty, R. O. Voth and B. A. Younglove. 

2. Description of the Volume on Thermophysical Properties 

Properties data are usually presented in tables, in graphs or in both. Often more than one 
variable is found in a particular table or graph. To present the information so that it is easy to find 
a particular value, the book has been arranged into three major sections. Section A contains a 

descriptive sheet for each property: Section B contains all the graphs: and Section C contains all 
the tables. 

Each section is preceded by a separate Table of Contents sheet. Reviewing the contents sheet 
will give access to the property desired. Occasionally, the contents sheet will not suffice because 
a particular term is applied to a given property and the property is listed under a synonym. An 
example would be T-S chart, thermodynamic diagram, and Mollier chart. If a review of the contents 
sheets does not yield a quick answer, refer to the index at the end of the book. 
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2. 1 Pagination 

Normal pagination is used on the bottom of each page, keyed to the table of contents in the front 
of the book. In addition , auxiliary pagination is employed on the upper corners of the pages in the 
major sections A . B, and C. This pagination is keyed to the index. Its purpose is to permit easy 
access to the descriptive sheets in Section A , which refer the user to the graphs and tables of 
Sections B and C. A secondary purpose of the auxiliary pagination is to permit easy updating and 

additions . 

2.2 The Descriptive Sheets, Section A 

These sheets are critical for optimum use of the Handbook because they give a survey of the 
property as well as indicate the location of specific values. For a given property, each sheet normally 

contains the following items: 

1. A definition or description to distinguish between such terms as compressibility and 
c ompr e s sib llity factor. 

2. A locator of tables of values. This locator gives the units of the table(s), and the 
auxiliary page designation, C_. of the table(s). The user should be able to tell at a glance if the 

range he requires is covered in the tables available. 

3. A locator of figures giving the auxiliary designation, B_. of appropriate graphs or charts. 

Coordinates of the figures are indicated. 

4. Equations which represent the property, provided that the functional form of the equation 
is simple. 

5 . An abbreviated table of values. This table is intended for quick reference only. It shows 
the magnitude of the variable, usually at several fixed points. The values are given in both SI * and 
engineering units to facilitate the rapid checking of magnitude and unit conversions. 

6 . An estimate of uncertainty. The uncertainties given are three standard deviations, i. e 

7. The major references from which data were selected.! 

8 . Other references which were reviewed but not considered to be basic source material. t 

2.3 The Figures, Section B 

In this section we have collected property diagrams and other figures as they exist in the 
literature. As a consequence, the graphs are a mixture of units, both SI and engineering. Where 
possible, auxiliary scales in an alternative set of units have been added. 

A primary consideration was that the figures should show the qualitative behavior of a 
property, that is, the wide range dependencies upon temperature and pressure. The graphs will 
provide adequate numbers for rough calculations. For precision calculations, however, use of_the 
tables is advised. Exceptions are, perhaps, the thermodynamic diagrams B-3; B-37; B-37a; B-37b; 

B-37c: B- 37d; and B-37e, which have been prepared very carefully and are included in the report in a 

larger size. 

* For a complete description of the SI system see: 10711 or 

f7?728l Paee C H and Vigour eux, P. , Natl. Bur . Standards .Spec. Publ. 330 (Jan 1 971 ). or 

25291 Mech’tly ’ E. A. , National Aeronautics and Space Administration, SP-7012 (1964) . and 
[V03681 Mechtly, E. A. , National Aeronautics and Space Administration, SP-7012 (revised) (1969). 

*The numbers in f 1 and those listed as "sources reviewed but not used" are National Bureau of 
Standards' Crycge’ ic Data Center accession numbers; see also the bibliography in Appendix 2. 
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2.4 The Tables, Section C 

The tables of properties are collected in this section. Each table often contains more than 
just one property. The major tables cover the range from the triple point to 600 °R ,330 K) at 
pressure to 5.000 psia ,340 atm or 345 x 10- Pa,. They are presented in both SI and engineering 
umts. Most of the other tables are in the units in which they were published in the literature, i. e . , 
again a mixture of SI and engineering umts. 

2. 5 The Appendices 

There are three appendices to this report. The first contains a listing of the pertinent unit 
conversion factors from SI to engineering units. The second is a bibliography of the 15 68 references 
which were considered as sources of data for this volume. The bibliography is arranged by the 
accession numbers of the Cryogenic Data Center. The references appear on the descriptive sheets of 
Section A in either a listing of sources selected, or in a section of sources not used. For the sources 
selected, the citation appears both on the descriptive sheet. Section A, and under the appropriate 
accession number in the bibliography. The sources not used are identified only by an accession 
number and if desired the citation can be obtained from the bibliography. In subsequent editions of 
this or other volumes the accession numbers used will be those of ASRDI. therefore the third appendix 
lists the conversion of accession numbers from those of the Cryogenic Data Center to those of ASRDI. 

2 . 6 The Index 

In addition to the table of contents which is in the front of the volume, there is an index at the 
end of the volume which will enable the user to locate property values. In addition, as the computer 
retrieval scheme of ASRDI is implemented, it will be based on this index of key terms. 

The index is structured to guide the user. The user should determine which section of the 
index is appropriate for the particular property desired as follows: 

Index Section I, thermodynamic properties 

Index Section II, transport properties 

Index Section III , physical properties 

Index Section IV, alphabetical key word list of properties. 

If a particular property is not included in the compilation, it is recommended that ASRDI or 

the Cryogenic Data Center be contacted for updated information that may have been added since the 
publication of this report. 


3. Computer Programs and Extrapolation 


In many applications a computer program is the most convenient way to obtain the property 
values; for design optimization, computer programs are often the only reasonable way to proceed. It 
is obvious that the major tables in this volume were produced by computer. What may not be obvious 

is that such a computer program is quite complex- Further, several different programs exist and 
all are being used. 
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NASA recently sponsored a meeting- to coordinate efforts in calculating properties data of the 
common cryogenic fluids. Several conclusions reached during the conference are applicable here: 

1 . Usually, the choice of a program depends on the requirements of the problem. 

2. The user needs to know what programs are available (for oxygen, see Table 3). 

3. The user needs to apply certain criteria in making a choice (Table 1). 

4. The user needs to know which equation of state is used by the program (Table 2). 


Table 1 - Criteria 
Accuracy 

Storage Requirement 
Computational Speed 
Continuous Functions 
Versatility 
Convenienc e 


Table 2 - Equation of State Used 
Non- analytic Equation of State 

(Large number) Local Interpolation Polynomials 
Modified Benedict- Webb-Rubin Equation 
Modified BWR Equation Including Bender Criteria 
Linear Interpolation 
PV = RT 


The first three items in Table 1 require no comment. If a PVT surface is split into several 
regions, then the property values are often stepwise discontinuous at the boundaries. These steps 
can result in a particularly vexing computer problem: the "hanging up" of an iteration to get a 

specific value. By versatility we mean: how easy is it to enter with input parameters such as 
pressure/enthalpy if the normal entry is pressure/temperature? By convenience we mean: how easy 

is it to adopt the program to a specific situation; how modular are the functions and subroutines? 
Suppose, for example, density is required for an input of pressure and temperature. Can we reduce 
the bulky and complex program available easily to the minimum required for our problem? In Table 2 
a non-analytic equation of state implies the best possible description of properties near the critical 
point. Local interpolating polynomials imply the best possible accuracy in the single phase reg.on; 
they do, however, often have discontinuous steps. The Benedict- Webb-Rubin equation is a single 
smooth surface of slightly inferior accuracy; the description of the critical point, and of the heat 
capacities in the liquid state are major inaccuracies. The BWR surface is often discontinuous in 
derived properties at the vapor pressure curve. Use of a Modified BWR equation improves 
representation of the PVT surface, and applying Bender's techniques removes the discontinuities at 
two- phase boundary. Linear interpolation between precomputed values and PV = RT offer computat- 
ional speed but suffer from large inaccuracies, A technique not listed but often used in space 
technology is to prepare a local curve fit for a very restricted region of the phase diagram. The 
values for the curve fit are taken from tables such as those given in this volume. The technique has 
the drawbacks of poor extrapolation and discontinuous steps if matched with any other properties 
program. With the above in min d, the following progra ms are available for cryogenic oxygen: 

“* Joint NASA-NBS Committee on Standardization of Thermodynamic and Transport Property 
Calculations, November 18 and 19, 1971, National Bureau of Standards, Boulder, Colorado. 
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Table 3. Major Oxygen Programs 


Source Document' 1 ' 

Program Name 

Program Type 

Available From 

and y 

ear 



[36783] 

1 966 

OXYTBL 

B WR , 28 terms 

NBS Cryogenics 
Division 

[71808] 

1971 

PVT02 or TEST 

Polynominal 

Interpolation 

NBS Cryogenics 
Division 

[V0350] 

1971 

GASP 

B WR- Bender , 
20 Terms 

NASA Lewis 
Research Center 

[V0363] 

1971 

CEC 71 

Chemical 

Equilibrium 

Compositions 

NASA Lewis 
Research Center 

[V0364] 

1972 

GCKP 71 

General Chemical 
Kinetics Computer 
Program Concerning 
Homogenous Ideal- 
Gas Reactions 

NASA Lewis 
Research Center 

[V0365] 

1972 

TRAN 71 

Thermodynamic and 
Transport Properties 
at High Temperatures 

NASA Lewis 
Research Center 


The numbers in [ ] are Cryogenic Data Center accession numbers. A more complete 
citation is given in the bibliography, Appendix 2, under that number. 


In addition to the major programs above, the PVT surface of Hilsenrath, et al. , [453] and the 
equation of state presented by Vasserman, et al. , [V0357] have been programmed; these decks are 
available from the Cryogenic Data Center. 

For the major thermodynamic functions presented in this report we prefer the tables based 
ultimately on Weber's measurements because of inherently better accuracy. However, the computer 
program (PVT02) which returns these values is complex, bulky, and may be too costly in certain 
applications. For these reasons alternative sources are listed, e.g. , the computer programs based 

on the PVT equations of Stewart or Bender, which for many practical applications are only slightly 
inferior in accuracy. In particular, if mput variables other than pressure/temperature are required, 
then the iterative solutions are much easier to obtain from the latter two programs. It should be noted 
Lhat Stewart's package does not contain the variables: thermal conductivity, viscosity, C p , C v , and 
the velocity of sound. The adaptation of Bender's equation of state by NASA- Lewis Research Center 
(GASP) is particularly noteworthy because it provides a number of different entry combinations not 
found elsewhere. The Bender fit, however, does not take into account existing values for the specific 
heats of the liquid. It should also be noted that individual subroutines, Cp for example, are an 
integral part of this package. 
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For extrapolation beyond the range of the tables in this volume, we presently recommend 
Bender’s equation (GASP), because this equation represents the properties of other gases, where 
accurate data are available, adequately. In extrapolating, the user should be aware that the liquid 
enthalpies and specific heats at low temperature and high pressures, the densities near the melting 
line and in the vapor below- the NBP, and virial coefficients at high temperatures will be subject to 
considerable uncertainty, or error. Additional work at the Cryogenics Division on the problem of 
extrapolation and correlation to higher pressures and temperatures is being continued. 

A computer program for the calculation of complex chemical equilibrium compositions and 
rocket performance is presented in CEC 71 by Gordon and McBride. The TRAN 71 computer program 
by Svehla modifies CEC 71 to provide high temperature thermodynamic and transport properties. A 
General Chemical Kinetics computer program for complex homogenous ideal-gas reactions in any 
chemical system is given as GCKP 71 by Bittker and Scullin. 

4. Evaluation of Existing literature 

The sequence and steps of the data evaluation process are discussed below. They are shown 
schematically in the flow chart, figure 1. 


INPUT: 

ORDERING 
SCHEME : 

ANALYSIS 

and 

COMPUTATION: 
OUTPUT : 



Figure 1 , Schematic of the Evaluation Process 


6 




4. 1 Preliminary Work 

In the initial phase of this project, the Cryogenic Fluids Safety Grid* was reviewed. The 
Safety Grid was organized to structure the cryogenics field in a problem oriented profile and placing 
the safety aspects into modes which emphasized the transportation, storage and systems handling 
elements. From the grid a list of terms was developed by which the properties papers were sub- 
sequently indexed into the ASRDI storage and retrieval system. Three sections of this list are used 
in the index to the present report. 

The Cryogenic Data Center's storage and retrieval system was queried for properties in the 
index, yielding 1568 suitable papers. The survey includes a listing of these papers by C DC accession 
numbers, giving authors and titles in Appendix 2. Many of the documents cited were available in the 
CDC system. 

4. 2 The Evaluation Process 

The input of documents was categorized according to the Cryogenic Fluids Safety Grid (which 
has been abridged into the index). These documents are listed in Appendix 2. To identify the data 
available for a particular property, a descriptive sheet was compiled for the property and placed in 
Section A. For properties where a large number of values were available, a critical selection of 
"best" values was made by choosing a restricted set of references. The remainder of the unused 
literature was presented by accession numbers under a heading "sources reviewed but not used." If 
the property can be described by a simple equation, then the equation was noted on the descriptive 
sheet. Often, however, the property in question was calculated from a computer program with a 
large number of variables. 

Values for many of the most frequently requested properties did not exist, but could be 
obtained by direct calculations, by an evaluation of the data in the literature, or by an estimation 
from other known properties. For thermal conductivity and viscosity an overwhelming need for 
values existed, and for these variables we developed the necessary correlations and then performed 
the required calculations. Some of these rather special cases are discussed in more detail below. 
Other properties, not deemed as important, were noted as a gap in our knowledge, i. e. , as work to 
be performed in the future. 

4. 3 Comments on the Critical Selection of "Best" Values 

Critical evaluation and selection of source material requires a high degree of expertise. We 
have depended heavily upon the publications of the Cryogenics Division for several reasons. 

1. Considering PVT data alone, the 1200 PVT points measured at this laboratory represent 
66% of the total number of PVT points published in the world literature. 

2. In many engineering problems, having a continuous set of properties is of utmost 
importance. Choosing a single source eliminates the problem of discontinuities in values in going 
from one source to the next. 

3. It is important that the various properties of a set of data be consistent; so-called refer- 
ence values (choice of base) for enthalpy and entropy, for example, can change significantly with 
different authors while the PVT data of the set are identical. 

* The Cryogenic Fluids Safety Grid was prepared by P. M. Ordin and G. Mandel, NASA-Lewis 
Research Center, April 1970. 
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It should be noted that our selection of sources chosen automatically insures consistency 
between the thermodynamic functions presented here and the thermochemists standard state of 
298.15 K (25‘C)*. Consistency between these tables and the JANAF Thermochemical Tables is 
incomplete but can be achieved easily. Values for the ideal gas specific heat at constant pressure, 
c° and the ideal gas entropy. S' , are already the same. Values of the ideal gas enthalpy, H ' , differ 
but only by the choice of reference state. Complete correspondence is achieved by noting that 
H ° (298. 15) for these tables is 8680. 1 J/mol or 2074.6 cal/mol, while H' (298. 15) for the JANAF 
tables is chosen to be 0 cal/mol. 

One result of selecting a restricted set of references is to establish "standard" sources of 
data: in other words, the values selected become "handbook" values and, unfortunately, are often 
treated in the nature of logarithm tables. It is anticipated that many segments of the technical 
community will be using the values in this Handbook, in particular, for calculations of reliability. 
Thus the inclusion of estimates of uncertainties in the descriptive sheets of Section A becomes 
exceedingly important. In the present volume we have supplied realistic estimates of error. 

In the case of vapor pressure, the equation of R. Prydz LMetrologia, Vol 8, 1-4 (Jan 1972)] 
was not used because the temperature scale of this paper, while correct, is not consistent with the 
other sources. 


4.4 Properties Calculated for This Volume 

The properties most essential for heat transfer calculations are thermal conductivity and 
viscosity. For both properties, pertinent data had been previously analyzed to yield a graph for the 
dilute property and a graph for the excess property as a function of density. To produce the tables 
m this volume, computer programs were developed which include analytical representations of both 
dilute and dense gas transport properties. In this regard, two problems arose concerning the thermal 
conductivity enhancement near the critical point. A numerical example will illustrate the importance 
of this enhancement. The Apollo supercritical oxygen tanks operate at approximately 900 psi. The 
estimated enhancement is substantial over a wide range of densities. Near critical temperatures 
the enhancement is large, larger than the conductivity calculated without enhancement by a factor of 
three, not 30% as commonly supposed. The thermal conductivity enhancement was included in the 
computer programs described above by using an adaptation of the scaling laws employed for carbon 
dioxide and hydrogen. 

The programs were also adjusted to yield derivatives and combinations of properties often 
used in heat transfer calculations. For the surface tension, available information was surveyed and 
a critical evaluation of the data was accomplished. For the index of refraction, an established method 
was used to estimate values over a wide range of temperature and pressure. 


* [V0351] Thermochemical standard state values are given in CODATA Bulletin No. 2 
(November 1970). 

+ [V0367] Stull , D. R., and Prophet, H. , Nat. Stand. Ref. Data Ser., Natl. Bur. Standards, 
37, (June 1971). 
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6. Appendices 


6.1 Appendix 1, Unit Conversions 

A complete description of the International System of Units is given in 
[72728] Page, C. H. and Vigoureux, P. , Natl. Bur. Standards, Spec. Publ. 330 (Jan 1971). 

Another good general reference for physical constants and conversion factors is 

[25291] Mechtly, E. A., National Aeronautics and Space Administration, SP-7012 (1964), or as revised 
[ V0368] Mechtly, E. A., National Aeronautics and Space Administration, SP-7012 (revised) (1969). 
Presented in this appendix are the conversion factors frequently encountered in this Handbook. 


Preceding page blank 
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Variables, Units, Unit Conversions and Selected Physical Constants 


Pr imary 
Variable 

Variables having 
the same units 
as the primary 
var table 

Variables having 
units reciprocal 
to those of the 
primary variable 

To convert 
from 

To 

Multiply by 

Pr es sur e 


Adiabatic 

compressibility 

Isothermal 

compre ssibility 

atm 

bar 

mm Hg , 
or torr. 

Pa or N/m 2 

1 

14.695949 
14. 503774 
0. 01933678 

14. 503774 x 10 -5 




c m 3 / mol 
cm 3 /g 
dm 3 / kg 

ft 3 /lb 
ft 3 /lb 
ft 3 /lb 

0.0005005957 
0.016018462 
0. 016018462 

Density 



mol/cm 3 
g / cm 3 
kg /dm 3 

lb /ft 3 
lb /ft 3 
lb /ft 3 

1997.62 

62.42797 

62.42797 

Temperature 


Volume 

expansivity 

K 

°C 

° R 
°R 

1.8 

1 . 8 and add 491 . 67 

Enthalpy 

Internal energy 
Latent heat 
Free energy 
Heat of transition 
Specific heat input 


J / mol 
kJ/kg 

BTU* /lb 
BTU /lb 

0.0134446 

0.430211 

Entropy 

Specific heat 


J / mol-K 
kj /kg- * C 

BTU/ 

lb-”R 

BTU/ 

lb-'R 

0. 0074692 
0.239006 

Joule- Thomson 
Coefficient 



K/atm 

°R/p»i 

0. 12248273 

Surface Tension 



dyn^/cm 

lbf /in 

5. 710147 x 10 -6 

Thermal 

Conductivity 




■ 

0.0578176 
578. 176 

Thermal 

Diffusivity 



cm 2 / s 

ft 2 /hr 

3.87500775 

IB— 



m/ s 

ft/s 

3.280839895 

Viscosity 



g/cm-s, 
or poise 
N- s/m 2 

lb /ft - e 
lb /ft- s 

0.067196897 

0.67196897 


*The thermochemical BTU is used throughout, t 1 dyne = 1(T B N 


Icepoint, T 0 , 273. 15 K = 0°C - 491. 67°R 

but note that one major reference [453] uses 273. 16. 

The Gas Constant, R, 8. 31434 J/mol-K = 8.31434 x 10 6 N-cm 3 /m 2 -mol-K = 

82.0562 atm-cm 3 /mol-K = 10.7314 psi-ft 3 /mol- C R, 
but note that the major reference [64400] uses 82. 0597 atm-cm 3 /mol-K. 

Molecular Weight 31.9988 
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6.2 Appendix 2, Bibliography of References 

Presented in this appendix are the 1568 references which were considered as sources of 
data for this volume, The references appear in the text or on the descriptive sheets of Section A 
in either a listing of sources selected, or in a section of sources not used. The bibliography is 
arranged by the accession numbers of the Cryogenic Data Center. In the column headed "authors' 1 
the first author is listed. Additional authors, if any, for a given paper are indicated by "et al. " 
Citations for formal publications follow conventional format. Citations for reports or other less 
formal documents are as complete as possible; appropriate identification number, i. e. , NASA 
Star numbers or ASTIA numbers, etc. , follow a sequence of dashes ( ). 
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7. Section A, Descriptive Sheets 


LIST OF DESCRIPTIVE SHEETS 


Accomodation Coefficient 
Compressibility Coefficient 
Compressibility Factor 
Isothermal Compressibility 

Dielectric Constant 

Diffusion Coefficient (Thermal Diffusion) 
Thermal Diffusivity .... 
Dielectric Breakdown (Electrical Conductiv 
Enthalpy . 

Entropy .... 

Equation of State 

Virial Coefficients 


ity) 


Inter molecular Potential Function 
Fixed Points .... 


Heat Capacity (Specific Heat) at Constant Pressure 
Heat Capac ity (Specific Heat) at Constant Volume 
Heat Capacity (Specific Heat) Ratio 

Heat Capacity (Specific Heat) of the Saturated Liquid 
Ideal Gas Properties, Thermodynamic . 

Index of Refraction ... 

Internal Energy 
Joule- Thomson Coefficient 
Latent Heat of Fusion 
Latent Heat of Sublimation 
Latent Heat of Vaporization 
Melting Curve 
Melting Pressures 
Phase Diagram . 

Prandtl Number ..... 

P-V-T 


Radiative Properties 
Saturation Properties 
Sound Velocity 
Sound Absorption 
Surface Tension 

Thermal Conductivity (Eucken Factors 
Thermodynamic Diagrams 
Vapor Pressure 
Viscosity (dynamic. Bulk visco 
Adiabatic Compressibility 
Mixture Properties 

Infrared Absorption (Absorption Bands) 
Heat Transfer and Pressurization Parame 
Thermal Transpiration 
Free Energy 
Heats of Transition 
Volume Expansivity 


ity. 


Kine 


ter 


matic viscos 


ty) 


A - 1 
A - 2 
A - 3 
A - 4 
A- 5 
A- 6 
A - 7 
A - 8 
A- 9 
A- 1 0 
A- 11 
A- 12 
A - 1 3 
A- 14 
A- 15 
A- 16 
A- 1 7 
A- 18 
A- 19 
A - 20 
A - 2 1 
A - 22 
A - 23 
A - 24 
A - 25 
A - 26 
A - 2 7 
A - 28 
A - 29 
A- 30 
A- 3 1 
A- 32 
A- 33 
A -34 
A - 35 
A - 36 
A - 3 7 
A- 38 
A- 39 
A - 40 
A - 4 1 
A- 42 
A- 43 
A - 44 
A - 45 
A-46 
A- 47 


Miscellaneous Properties 


A- 99 


Preceding page blank 
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Accommodation Coefficient 


A-1 


Definition : The accommodation coefficient, a, is defined as the ratio 

a = (E. - E )/(E. - E') 
i r 1 r 

where (E - E ) is the actual mean energy change of molecules colliding with a wall and (E - E') is 
i r i r 

the mean energy change if the molecules come into thermal equilibrium with the wall. 

Discussion : Accurate values of accommodation coefficients of gases on solids are required for 
estimation of heat conduction by gases at low pressures (s 0. 1 mm Hg. ). 

The accommodation coefficient depends on the particular gas, the temperature, and the 
smoothness and cleanliness of the surface. In general, the lighter the gas, the higher the tempera- 
ture and the smoother and cleaner the surface, the smaller is the value of the accommodation coeffi- 
cient. The accomodation coefficient is independent of pressure if the pressure is sufficiently high 
0. 1 mm Hg. ) to ensure a monomolecular gas film on the solid surface. 


Tables of Values : None 

Graph : None 
Equation : None 
Range of Values : 

_ Unit9 at t = 25*C, p^O, 1 mm Hg. 

dimensionless a = 0. 782 ± 0. 002 for oxygen on gas -saturated bright platinum [V0353]. 

Uncertainty : Reliable values of "a" are strictly obtained only from measurements at pressures high 
enough to achieve a gas -saturated surface but low enough to ensure "free molecule" conduction. Of 
the references reviewed, only [V0353] achieves this experimental condition. In [V0352] and [06140] 
pressures were too low to achieve a gas -s atur ated surface. In [V0354] pressures were too high to 
achieve "free molecule" conduction. 

The uncertainty estimate (± 0.25%) given in [V0353] represents an estimate of measurement 
precision, not accuracy. 


References : 
Experimental data: 


[ V0352] Mann, W. B. , Proc. Roy. Soc. (London) A146 , 776 (1934). 

[06140] Thomas, L. B. and Olmer, F. , J. Am. Chem. Soc. 65_, 1036 (1943). 

[V0353] Amdur, I., Jones, M. C. and Pearlman, H. , J. Chem. Phys. L2, 159 (1944). 

[ V0354] Grilly, E. R. , Taylor, W. J. and Johnston, H. L. , J. Chem. Phys. L4, 435 (1946). 
General references: 

[ V0355] Kennard, E. H. , Kinetic Theory of Gases, McGraw-Hill (1938). 

[V0356] Present, R. D. , Kinetic Theory of Gases, p. 191, McGraw-Hill (1958). 

[ 0 62 1 7 ] Devienne, M. , Mem. Sc. Phys. Acad. Sci. Paris, No. 56, 1 (1953). 

Sources reviewed but not used: 


Reproduced from 
best available copy. 
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A-2 


Compressibility Coefficient 


Definition: 


The compressibility coefficient is defined as - — 



Tables of Values : This quantity is not tabulated but may be simply obtained from the product of P 

times the isothermal compressibility (see A-4). The reciprocal of the isothermal compressibility, 
the isothermal bulk modulus V^P/AV)^, is listed in Tables C-2, C-2a, C-5, or C-5a. 


Units 

Dimens ionle s s 
Dimensionless 
D imens ionle s s 
Dimensionles s 


Range of Table 

54. 35 - 340 K, 0.2 - 340 atm 
97. 8 - 600°R, 1 - 5000 psia 

saturation boundary 
340 - 3000 K, 0.01 - 100 atm 


Table Location 
C-2 
C-2a 

C-5 or C-5a 

can be derived from 
tables in [453] 


Graph : None 

Equation: None 
Range of Values : 

Units Triple Point Boiling Point Critical Point STP 

liquid vapor liquid vapor 

Dim ? n_ 1.29xl0' 7 1.00 1.99 xl0' 4 1.04 “ 1.01 

sionless 

Uncertainty : In the gas phase, uncertainty varies from 0 in the low density limit to about 3% at 
5000 psi. In the liquid, the uncertainty varies from 2% at low pressures to 4% at 5000 psi. In the near 
critical region (T^ ± 1%, P c ± 20%) the uncertainties are undoubtedly larger; however, they are not 
experimentally defined as the property diverges at the critical point. 


References : 

[64400] Weber, L. A., J. Res. Natl. Bur. Standards, 74 A t 93 (1970). 

[71808] McCarty, R. D. , and Weber, L. A., Natl. Bur. Standards, Tech. Note 384 (Jui 1971). 

[ 453] Hilsenrath, J. , Beckett, C. W. , Benedict, W. S. , Natl. Bur. Stand ards,C ire. No. 564 (1955). 


Sources reviewed but not used: 


34 

44? 

680 

4538 

5756 

6792 

6811 

5354 

6917 

G9 8 6 

7034 

10789 

10746 

1 1 0 ? 9 

17016 

18182 

20296 

22666 

24777 

2476? 

25 952 

29213 

29 24 C 

31496 

31502 

37224 

39328 

41600 

43531 

46952 

48404 

50557 

58305 

53535 

5 8 3 2 0 

64*93 


66899 

6 n 3 4 b 
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Compressibility Factor 

Definition : The compressibility factor is defined as Z = PV/RT. 


A’3 


'-^kles of Values : This quantity is not tabulated but may be simply obtained by combining the above 

properties from Tables C-2, C-2a, C-5, or C-5a. 


Units 

Dimensionles s 
Dimensionless 
Dimensionle s s 
Dimensionless 


Range of Table 

54. 35 - 340 K, 0. 2 - 340 atm 

97. 8 - 600 0 R, 1 - 5000 psia 

saturation boundary 
340 - 3000 K, 0.01 - 100 atm 


Table Location 
C-2 
C -2a 

C-5 or C-5a 
see [453] 


Graph : Compressibility factor versus pressure on isochores and isotherms, B-3, 
Equation : None 
Range of Values: 


Units 


Dimen- 

sionless 


Triple Point 
liquid vapor 

8 . 2 x 10" 6 0. 9998 


Boiling Point Critical Point 

liquid vapor 

0.0038 0.966 0.288 


STP 


0.999 


Uncertainty : The absolute uncertainty, governed by the PVT data of [64400], is 0. 1%, increasing 
to 0 . 14% at the maximum pressure of 5000 psia. 


References : 

[64400] Weber, L. A., J. Res. Natl. Bur. Standards , 74A , 93 (1970). 

[71 808] McCarty, R. D. , and Weber, L. A., Natl. Bur. Standards, Tech. Note 384 (Jul 1971). 

[36783] Stewart, R. B. , Iowa Univ. , Ph. D. Thesis (June 1966). 

[ 453] Hilsenrath, J. , Beckett, C. W., Benedict, W. S. , Natl. Bur. Standards, Circ. No. 564 ( 1955 ). 
Sources reviewed but not us ed: 
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65 96 9 
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Isothermal Compressibility 


M 



Definition: The isothermal compressibility is defined as 6^ = - — 


Tables of Values: The 

reciprocal of the isothermal compressibility is 

given in Tables C-2, C-2a, 

C - 5, and C -5a. 



Units 

Range of Table 

Table Location 

-1 

atm 

54. 35 - 340 K, 0. 2 - 340 atm 

C-2* 

. -1 
psia 

97. 8 - 600 0 R, 1 - 5000 psia 

C-2a* 

-1 . -1 
atm , psia 

saturation boundary 

C-5, or C -5a* 

-1 

atm 

340 - 3000 K, 0.01 - 100 atm 

can be derived from [453] 


: : ; Note: The table headings include the negative sign; thus.the table entries are positive. The actual 

values of the isothermal compressibility are negative . 


Graph: None 


Equation : None 


Range of Values : 


Units 


-1 

atm 

. -1 
psia 


Triple Point 

liquid 

vapor 

-8. b x 10' 5 

- 667 

-5.9 x 10’ 6 

-45 


Boiling Point 


liquid 

vapor 

-4 

-2 x 10 

-1. 04 

-1.4 x 10‘ 5 

-0. 07 


Critical Point 


STP 


- 1 . 00 


-0. 07 


Uncertainty: In the gas phase the uncertainty varies from 0 in the low density limit to about 3% at 
5000 psi. In the liquid the uncertainty varies from 2% at low pressures to 4% at the highest pressures. 
In the near critical region (T ± 1%, P c ± 20%) the uncertainties are undoubtedly larger; however, 
they are not experimentally defined as the property diverges at the critical point. 


Refe rences : 

[64400] Weber, L. A., J. Res. Natl. Bur. Standards, 74A , 93 (1970). 

[71808] McCarty, R. D. , and Weber, L. A., Natl. Bur. Standards, Tech. Note 384 (Jul 1971). 

[ 453] Hilsenrath, J. , Beckett, C. W. , Benedict, W. S. , Natl. Bur. Standards, Circ. No. 564 (1955). 

Sources reviewed but not used : 

See page A-2 


46 


Dielectric Constant 


A-5 


Definition : A good working definition of the dielectric constant, of a fluid is 

€ = C(P, T)/C(0, T) 

where C(P, T) is the capacitance of a capacitor in the fluid, and C(0, T) refers to the capacitance in a 
vacuum. In practical situations a correction may have to be made for pressure distortion of the 
capacitor. Also the equation assumes that there is no stray capacitance, i. e., the electric field 
passes from one plate to the other via the fluid (or vacuum) and does not pass through any of the 
supporting members or other foreign material. 

Note: The dielectric constant is also known as specific inductive capacity, it is the proportionality 

constant in Coulomb's law of electrostatics. 


T ables of V alues : This quantity is tabulated in Tables C-2, C-2a, C-5, and C-5a. 


Units 

Range of Table 

Table Location 

Dimens ionle ss 

54. 35 - 340 K, 

0.2 - 340 atm 

C-2 

Dimensionless 

97. 8 - 600°R, 

1 - 5000 psia 

C -2a 

Dimensionless 

saturation boundary 

C-5, or C ■ 


Graph : None 


Equation: The dielectric constant can be calculated from an extension of the Claus ius -Mos sotti relation 

ship 

e - 1 A „ 2 ^ 3 

= Ap + Bp + Cp 


e + 2 
t4 


-3 3 

- 1.21 x 10 and p is in g/cm . The equation is 


where A = 0. 12361, B = 3. 2 x 10”, C 

valid over the range of the tables above and will yield reasonable values upon extrapolation. 

Range of Values: 


Units 

Dimen- 

sionless 


Triple Point 
liquid vapor 

1.5687 1. 000004 


Boiling Point 
liquid vapor 

1.4871 1. 0017 


Critical Point STP 


1. 1708 1. 00054 


Uncertainty : The uncertainty in (e - 1) varies from 0. 15% at low densities to less than 0.05% at high 

densities. 


References : 

[58033] Younglove, B. A., Advances in Cryogenic Engineering 15, paper C-3, 70 (1970). 
[ V0358] Younglove, B. A., JT. Res. Natl. Bur. Standards, 76A , 37 (1972) 

Sources reviewed but not used : 

4511 
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A-6 


Diffusion Coefficient 


Definition : The diffusion coefficient is defined as the coefficient relating the flux of a given species 

in a mixture to the concentration gradient of that species under isothermal conditions. For a 
two-component mixture of species i and j: 

£i = D ij grad c i 

where J. is the matter Dux of i, grad c. the gradient of concentration, and D_ the diffusion coeffi- 
cient. diffusion is a mixture phenomenon and thus values of the coefficient for oxygen alone can 
not be reported. In addition to the diffusion coefficient an artificial quantity, the self-diffusion 
coefficient is often discussed. Self-diffusion refers to the diffusion of one isotopic form into another 

Thermal Diffusion 


In a nonis other mal binary system the equation above should be extended to 

T 

J. = - D_ grad c. - D„ grad T 


where is the thermal diffusion coefficient . However, unless one is dealing with isotopes, this 
coefficient is, like D. a mixture coefficient and values are not reported here. 

Note: The diffusion coefficient is often referred to as the mass djj fusivity. 


Information on the diffusion of oxygen can be retrieved by reference to the other component 
from the "General References" below. 

General References: 

Diffusion 


604 

5394 

10745 

10760 

22062 

51984 

530 18 

54 46 3 

59497 

60141 

Diffusion Coefficient 









568 

26019 

33790 

41284 

59452 

4588 
26166 
35527 
413 61 
60368 

10 658 
26117 
35636 
41770 
60454 

10756 

2eii9 

35756 

41790 

60699 

11021 

28412 

36796 

473*3 

60822 

11658 

28620 

37445 

54628 

60663 

13361 
2°6 Q4 
37603 
55069 
63115 

14554 

29936 

38582 

55585 

64770 

17182 

30925 

40591 

57491 

66856 

24312 
31279 
40 62 3 
58631 
68602 

Self-Diffusion 

Coefficient 








10658 

10756 

23119 

29275 

31279 

37445 

37961 

38577 

47333 

48935 

52819 

62284 









Thermal Diffusion 









1187 

35296 

35635 

35656 

36011 

38582 

39336 

39360 

41259 

41361 

50824 

52420 

59452 

61492 

61980 

64477 
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Thermal Diffusivitv 


A-7 


Definition: The thermal diffusivity, a, is defined by the relation 


a 



where X is the thermal conductivity, p the density and C p the specific heat at constant pressure 
Tables of Values: Tabulated in Tables C-2, C-2a, C-5 and C-5a. 


Units 

2 , 

cm / s 
ft 2 /hr 

cm /s, ft /hr 


Range of Table 

Table Location 

54. 35 - 340 K, 0. 2 - 340 atm 

C-2 

97. 8 - 600 0 R, 1 - 5000 psia 

C -2a 

saturation boundary 

C -5, or C 


Graph : None 


Equation : None, but the above relationship may be used to calculate values. 
Range of Values : 


Units Triple Point 

liquid vapor 

2 , 

cm /s 0. 00089 4. 93 

2 

It /hr 0. 0034 19. l 


Boiling Point 
liquid vapor 

Critical Point 

STP 

0. 00078 

0. 0198 

0 

0. 185 

0. 0030 

0. 077 

0 

0. 718 


Uncertainty: The uncertainty is estimated to be 5%, except for the critical region. In the near 

critical region (T c ± 3%, p c ± 30%) the uncertainties are undoubtedly larger; however, they are not 
experimentally defined as the property diverges at the critical point. 


References : 

[64400] Weber, L. A., J. Res. Natl. Bur. Standards , 74 A . 93 (1970). 

[71808] McCarty, R. D. , and Weber. L. A. , Natl. Bur. Standards. Tech. Note 384 (Jul 1971) 
Sources reviewed but not used: 


22828 28263 338G7 42436 4615C 66^04 
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Dielectric Breakdown 


Liquid 

Below some critical electric field gradient, called the breakdown voltage, oxygen is an 
insulator. The electrical breakdown strength of the liquid, as measured in the laboratory, i. 
generally believed not to be an intrinsic property of the substance. Breakdown appears to be caused 
by the presence of impurities of very small particles with high dielectric constant. In the presence 
Of irregularities of the electric field, these particles are believed to form bridges, causing a 
breakdown. The breakdown strength is inversely proportional tor', where r is the radtus of 

the particles. 

The breakdown strength of liquid oxygen at the boiling point has been measured several 
times in different laboratories, and the results varied from 930 - 2380 kV/cm. corresponding to 
impurity particles in the size range 6. 5 - 12 A. The smaller particles were believed to be R.O (me) 
crystals while the larger ones were probably crystals from the drying agent used. 

References : 

[ 355] Kronig, R. and Van De Vooren, A. I., Physic a IX, 139 (1942). 

[52423]' Kok, J. A., Poll. J. W. , Van Vroonhaven, C.E.G.M.M., AppL. Sci. Res. Sect. BIO, 

257 (1963). 

[53045] Swan, D. M. and Lewis, T. J. , J. Electrochem. Soc. 107, 180 (1960). 

Gas 

m the low pressure region the electrical breakdown strength, or corona onset voltage, of 
gases follows the Paschen law curve, illustrated in figureB^g. where it may be noted that the 
voltage is plotted as a function of pressure times electrode spacing. For oxygen the minimum d.c. 
breakdown voltage is about 440 volts and occurs at a P x d of about 0. 5 torr-cm, while, at a P x d 
value of 760 torr-cm (1 atm pressure for a 1 cm electrode spacing) breakdown occurs at about 30 kV. 

The following are a few general observations which are approximately true for breakdown in 
low pressure gases: 

(a) breakdown voltages are appreciably less at temperatures above 500»C. 

(b) the voltage is a function only of the gas density (rather than temperature or pressure) for 
temperatures less than 500 e C, 

(c) near 1 atm pressure the onset voltage increases as the electrode configuration changes from 
points to planes, but near the minimum in the curve it is affected only slightly by the electrode 

configuration, 

(d) for frequencies at least up to 400 Hz the peak-to-peak a. c. breakdown voltage is approximate y 
equal to the d. c. breakdown voltage: 

V (a. c. ) = 0. 707 V(d. c. ), 
rms 

(e) the voltage is affected somewhat by the electrode material, and, 

(f) normally, initiation depends upon an external source of ionization. 

For more complete information the reader should consult the following reference. 



Reference: 


A-8 


[42892] Dunbar, W. G. , (The Boeing Company), Contract AF 33(615)-3020, Proj, AF-8128 (1966). 

Electrical Conductivity 

Electrical conductivity is negligible except at elevated temperatures where ionization be- 
comes important. See figure B-8a from [33790], 

References : 

[33790] Yos, J. M. (Avco Corporation), Tech Memorandum RAD-TM-63-7, Contract AF 33(61 6)-7578 
(1963). 

[28019] Thouvenin, J. and Simonet, R. , Compt. Rend. 252, 243 (1961). 

[38065] George, D. W. and Messerle, H. K. , Engr. Digest 26, 83 (1965). 

Sources reviewed but not used : 

12212 13831 189C2 22874 3C553 33379 35529 42^62 

56812 56843 63755 


7211 

43855 
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Enthalpy 

Definition: En.h.lpy i. defined by the e,n,.io» H = 0 * FV, -b... O U intern^ e».r !y nd PV i. 

, t „ m called Dow wonk. Ch„ge in entb.lpy 1. » — >"« •»« eb.onb.d by . » * 

constant pressure process. 

Tables of Values: Tabulated in Tables C-2, C-2a, C-5, and C-5a. 


j/mol 

BTU/lb 

J/mol, BTU/lb 
Reduced, by (1/RT q ) 
kJ/kg 


Range of Table . 

54. 35 - 340 K, 0.2 - 340 atm 
97.8 - 600“R, 1 - 5000 psia 

saturation boundary 
340 - 3000 K, 0. 01 - 100 atm 

340 - 1300 K, 0.25 - 1000 bar 


T able Location 


C-5, or C -5a 
see [453] 


see [V 0357 ] 


Gragh: B-25 heat of vaporization vs T B-37b P vs H (supercritical) 

B-37 isenthalps on T-S chart B-37c H vs S 

B-37a log P vs H B-37e isenthalps on T-S chart (metric) 

Equation: None 

Range of Values : The reference state for enthalpy is zero for the ideal gas at zero absolute 

temperature (see A-19)* 


B -37c 


H vs S 


B-37e isenthalps on T-S chart (metric) 


Triple Point 


Boiling Point 
liquid ' 


Critical Point 


-57. 41 


34. 18 


13. 88 


J/mol -6190 1572 -« 

BTU/lb -83.22 21.13 -57.41 34. 18 13.88 

, Inc „,^„, y ; The uncertainty varie. front 0. 5 J/mol in the low d.n.lty limit to about 10 J/mol in the 
liquid. 

References : 

[64400] Weber, L. A., J. Res. Natl. Bur. Standards, 74A, 93 (1970). 

[71808] McCarty, R. D. , and Weber, L. A.. Natl. Bur. Standards.Tech. Note 384 (Jul 1971). 
[36783] Stewart, R. B. , Iowa Univ. Ph. D. Thesis (June 1966). 

[70607] Technical Manual of Oxygen/Nitrogen Cryogenic Systems, Naval Air Systems Command, 
Washington, D.C., Rept. No. NAV AIR 06-30-501 (March 1971). 

[ 453] Hilsenrath, J. , Beckett, C. , Benedict, W. S. , Natl. Bur. Standards, Circ. No. 564(1955). 

[V0357] Vasserman, A. A., Kazavchinskii, Ya. Z. , and Rabinovich, V. A., Thermophysical 

Properties of Air and Air Components, Izdatel'stvo "Nauka”, Moskva 1966, Translated 
from Russian by Israel Program for Scientific Translations, Jerusalem 1971. 
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Sources reviewed but not used: 


A- 9 


5493 

520 

5514 

10742 

10882 

12802 

13377 

19648 

20651 

27513 

29127 

31600 

321Q4 

37892 

40655 

47303 

47636 

54226 

54490 


66093 


553 

65 8 

5550 

5 9 21 

11021 

11041 

13468 

15739 

2 34 Q 0 

24314 

29436 

29806 

33230 

33614 

41524 

43288 

48307 

50723 

55972 

56299 

66405 

66479 


790 

998 

6069 

6079 

11102 

11283 

15740 

16694 

24467 

24782 

30 1 Q 1 

30659 

34473 

34504 

45245 

45529 


52503 

5634? 

57398 

69346 

69498 


22 08 

260 7 

6257 

6268 

11940 

12018 

168 41 

16045 

25102 

25312 

30780 

30 888 

34523 

36007 

46780 

45982 

53551 

53664 

62525 

63007 

69556 

69776 


3867 <.588 

6393 6497 

12079 12638 

16846 17166 

25952 27C45 

30931 31496 

26784 
46209 47225 

53803 54004 

63008 64054 
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A-10 


Entropy 

Definition: Entropy is defined by the equation dS=dQ/T, or in words: In any reversible process the 

change in entropy of a system is equal to the heat which it absorbs, divided by the absolute tem- 
perature. 


Tables of Values : This quantity is tabulated in Tables C-2, C-2a, C-5, and C-5a. 

Units Range of Table Table Location 


J/mol-K 
BTU /lb- ° R 
J/mol-K, BTU /lb- *R 
Reduced, by ( 1 /R) 
kJ/kg- e C 


54. 35 - 340 K, 0. 2 - 340 atm 
97. 8 - 600 °R, 1 - 5000 psia 

saturation boundary 
340 - 3000 K, 0.01 - 100 atm 

340 - 1300 K, 0.25 - 1000 bar 


C-2 
C -2a 

C-5 or C - 5a 
see [453] 
see [V0357] 


Graph : B-37 T -S chart 

B-37a isentrope on log P vs H 


B-37b isentrope on P vs H (critical region) 

B-37c H-S chart 

B-37e T-S chart (metric) 


Equation: None 

Range of Values : The reference state for entropy is the ideal gas at one atmosphere pressure and 

zero absolute temperature. (See A-19). 

Units Triple Point Boiling Point Critical Point STP 

liquid vapor liquid vapor 

J/mol-K 67. 1 209.5 94.2 169.7 134.4 202.4 

BTU/lb-°R 0. 5C1 1.565 0.703 1.267 1.004 1.512 

Uncertainty : The uncertainty varies from 0.04 J/mol-K in the low density limit to about 0. 1 J/mol-K in 
the liquid. 


References : 

[64400] Weber, L. A., J. Res. Natl. Bur. Standards, 74A, 93 (1970). 

[71 80S] McCarty, R. D. , and Weber, L. A., Natl. Bur. Standards, Tech. Note 384 (Jul 1971). 

[36783] Stewart, R. B. , Iowa Univ. , Ph. D. Thesis (June 1966). 

[ 453] Hilsenrath, J. , Beckett, C. W. , Benedict, W. S. , Natl. Bur. Standards, Circ. No. 564 (1955). 
[ V0357] Vasserman, A. A., Kazavchinskii, Ya. Z. , and Rabinovich, V. A., Thermophysical 

Properties of Air and Air Components, Izdatel'stvo "Nauka", Moskva 1966, Translated 
from Russian by Israel Program for Scientific Translations, Jerusalem 1971. 


Sources reviewed but not used: 


224 

275 


5?0 

527 

553 

650 

790 

26 0 7 

3 06 7 

4586 

5550 

6069 

6079 

6163 

6223 

f 7 97 

6260 

f 297 

6424 

6497 

7396 

8680 

10742 

10 3 8 2 

11041 

inn? 

11263 

11921 

11940 

12079 

12302 

12027 

1730’ 

15739 

1 5 7 4 0 

16375 

16694 

16645 

16046 

17166 

19646 

2 0334 

20651 

24290 

25C92 

2 7 J 45 

2751? 

29112 

29436 

29438 

30101 

30659 

30790 

300 38 

31496 

31603 

32104 

34455 

3450 4 


36784 

37892 

40655 

40767 

41366 

43328 

45245 

45529 

462 D 9 

47225 

47303 

47636 

48307 


53551 

53903 

54004 

54226 

64600 

55630 

69556 

56299 

57398 

62625 

630 C 7 

63009 


6 6 C 9 3 

69346 

694 9 0 
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Equation of State 


AH 


Definition: The relationship between the pressure, temperature and specific volume of a substance. 

Specific volume and its reciprocal, density , are used interchangeably. 

Tables of V alues : 


Range of Tables Table Location 


P(atm), V (cm /imol), T(K) 

54. 35 

- 340 K, 

0,2 - 340 atm 

C-2, C -5 

P( psia), V(ft 3 /lb), T(°R) 

97. 8 

- 600 °R, 

1 - 5000 psia 

C-2a, C-5a 

P(atm), ?/p sxp ,T(K) 

340 - 

3000 K, 

0. 01 - 100 atm 

see [453] 

P(bars), V(dm 3 /kg), T(K) 

340 - 

1 300 K, 

0.25 - 1000 bar 

see [V0357] 


Graph : B-30 specific volume vs temperature 
B-30a density vs temperature 

B-30b isochores on a P vs T phase diagram (skeleton) 

B-37 isochores on a T vs S chart 

B-37a isochores on a log P vs H chart 

B-37b isochores on a P vs H chart (supercritical) 

B-37c isochores on a H vs S chart 

B-37d isochores on a P vs T phase diagram 

B-37e isochores on a T vs S chart (metric) 


Equation : None, but see also main text on computer programs, and sheet A-30. 

Range of Values : 

Specific Volumes 

^ n ^ ts Triple Point Boiling Point Critical Point STP 

liquid vapor liquid vapor 


cm /mol 24. 49 

0. 01226 


ft 3 /lb 


2.97x10 

1489 


28.05 
0. 01404 


7150 
3. 579 


73. 37 
0. 0367 


22392 

11.209 


U_ n L certai nty: The uncertainty is estimated to be 0. 1% with larger errors in the critical region-^ 2%. 

References : 

[64400] Weber, L. A., J. Res. Natl. Bur. Standards, 74A , 93 (1970). 

[71808] McCarty, R. D. , and Weber, L. A., Natl. Bur. Standards, Tech. Note 384 {Jul 1971). 

[36783] Stewart, R. B. , Iowa Univ. Ph. D. Thesis (June 1966). 

[70607] Technical Manual of Oxygen/Nitrogen Cryogenic Systems, Naval Air Systems Command, 
Washington, D. C. , Rept. No. NAVAIR 06-30-501 (March 1971). 

[ 453] Hilsenrath, J. , Beckett, C. , Benedict, W. S. , Natl. Bur. Standards, Circ. 564 (1955). 
[V0357] Vasserman, A. A., Kazavchinskii, Ya. Z. and Rabinovich, V. A., Thermophysical 

Properties of Air and Air Components, IzdateTstvo M Nauka", Moskva 1966, Translated 
from Russian by Israel Program for Scientific Translations, Jerusalem 1971. 
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All 

Sources reviewed but not used: 


67 

225 

213 

44? 

34^0 

3301 

458a 

54?4 

6228 

6 7 29 

6326 

6424 

6926 

6327 

6928 

6129 

7681 

7327 

7935 

8107 

10750 

10751 

1 0 848 

1 0 923 

12250 

1242(1 

12827 

12055 

15255 

15651 

16156 

16296 

19701 

19703 

20296 

2 C 4 3 1 

24946 

25268 

26975 

26051 

28237 

20409 

2 8 65 C 

28653 

30780 

31308 

32372 

2270 c - 

36018 

37224 

37583 

38306 

41037 

42115 

43099 

43270 

47795 

43139 

4 8184 

49340 

52527 

52155 

54159 

64898 

62284 

64026 

64393 

64660 

68344 

69342 

6 Q 346 

69424 


Van der Waals Equation 


457 669 7148 12246 

49784 64354 68344 *959? 



4 7 d 

3 42 

66 9 

2135 

3 2 7 9 

6914 

= 54 2 

6 759 

5 6 0 0 

593a 

6t r ~0 

6 0 °. 6 

6710 

6 3 05 

6852 

*853 

6 6-4 

t 9 60 

7052 

7140 

7 32 4 

7391 

761 1 

P 7 7 1 

8 3 95 

0646 

8702 

10647 

10677 

1 0 9 P ° 

11002 

11 305 

11008 

11478 

1224* 

13377 

13462 

13466 

13824 

14622 

14766 

167 75 

17594 

18102 

10839 

18861 

19648 

20642 

2 0 651 

20963 

22666 

235 C 1 

24293 

26159 

26756 

27104 

27038 

27840 

28149 

? °. 0 7 6 

29C57 

29144 

29 221 

29496 

30101 

33660 

3430 3 

3*093 

36054 


36^84 

4 n 1 7 3 

40178 

40767 

41366 

41479 

41600 

43641 

45779 

4*2 09 

46 4 0 6 

47225 

47324 

49784 

50672 


5196 6 

52463 

525 C 3 

5496 4 

56338 

56632 

59341 

61541 

*1544 

66Q93 

67017 

673 65 

67896 

68026 

68343 




26744 27110 27338 27840 37224 48856 
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Virial Coefficients 


Definition : The virial coefficients are usually defined from the virial equation in density 

P = RTp[ 1 + B(T)p + C(T)P 2 + ...]. 

The virial coefficients are functions of temperature only. 

Two coefficients, B(T) and C(T), are adequate to describe the PVT surlace accurately up to a density 
of about one half critical. At the Boyle Point B(T) = 0. 

Tables of Values: 


Units 

3 3 2 

B(cm /mol), C(cm /mol) 


Range of Table 
85 - 300 K 


Graph : None 


Table Location 
C-12 


g < i ua . tion: The values in Table C-12 have been calculated from the following expression 

B(T) = y B T (1 " i)/4 , cm = V C.T (Ui)/2 , 

1=1 i=l 1 

the coefficients B i and C. being given in Table C-12a. 

Range of Values : 


______ Triple Point 

3 

B(cm /mol) -611 (estimate) 

3 2 

C(cm /mol) 

Boyle Point (B = 0): 405. 88 K 


Boiling Point 

-240 

-12750 


20 0 K 273. 15 K 

-49.9 -22.16 

1680 1223 


Uncertainty: The uncertainty for B varies from ± 30 cm 3 /mol at the boiling point to ± 0. 25 cm 3 /mol 
for temperatures greater than 150 K; for C, from ± 10000 (cm 3 /mol) 2 at the boiling point to 
1 30 (cm /mol) above 150 K. 


References : 

[64400] Weber, L. A., J. Res. Natl. Bur. Standards, 74A, 93 (1970). 

[71808] McCarty, R. D. , and Weber , L,. A. , Natl. Bur. Standards, Tech. Note 384 (Jul 1971). 

[ 453] Hilsenrath, J., Beckett, C. W. , Benedict. W. S. , Natl. Bur. Standards, Circ. No. 564 (1955) 



M2 

Sources reviewed but not used: 


Virial Coefficients 


67 

26051 


23620 


4588 

29144 


6586 

32706 


1075 0 
45245 


10989 

50723 


12250 14766 16846 


Second Virial Coefficient 


225 

6805 

12802 

29221 

43288 


488 

6352 

12955 

31739 

43340 


669 

6853 

14766 

32372 

46209 


3801 

7324 

16067 

72875 

40184 


5759 

7391 

16156 

36054 


5308 
7 82 7 
18839 
36783 
51963 


5338 
8 3 95 
20117 
38969 
5 4 3 64 


6326 

8645 

28237 

40173 

61507 


6424 
109?? 
2 84 09 
41601 
62792 


Third Virial Coefficient 


4 fl 8 5938 6805 7324 8331 8645 16156 36783 

67282 


Boyle Point 


6917 40655 51604 56299 63123 67365 


24946 


6718 
12420 
26876 
41 337 
64547 


54964 
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Intermolecular Potential Function 


*•13 


Definition : The intermolecular potential function represents the potential energy of interaction vs 

distance between pairs of molecules. Since the forces involved cannot be determined experimentally, 
the potential function is usually described by a mathematical model. The models are used in kinetic 
theory and statistical mechanics calculations. See '’viscosity 1 ’ and "thermal conductivity", for example. 

The Lennard- Jones potential . The most familiar potential is the Lennard- Jones or 12-6 potential: 

•<*»■«• [(f) 12 - (f) 6 ]- 

In this equation, Cp(r) is the potential energy of interaction as a function of intermolecular separation, 
r; e is the maximum energy of attraction; and a is the distance when co(r) = 0. ct corresponds roughly 
to the diameter of the molecule. The Lennard- Jones parameters for oxygen are: a = 3.44 A, 
e /k = 1 10. 7 K where k is Boltzman* s constant [49455], 

The m-6-8 potential . A new potential has been developed [70403] which is a significant improvement 
over the Lennard -Jones: 

m * " <^6j [6 + 2y] ("Jr ) - (^b) [m - Y{m - 8,] ("Jr ) 6 - Y (7* ) 8 

where CD = oo/e, r* = r/a, R = (r /a) anc * V is a term which measures the strength of the inverse 

eight attraction, r is the value of r when cd = e. 
m 

The m-6-8 parameters for oxygen are: m = 10, y = 1 . 0, cr = 3.437 A and e /k = 113 K. 

This potential was used to calculate the viscosity and thermal conductivity coefficients for 
dilute gaseous oxygen. 


References: 

[70403] Klein, Max and Hanley, H. J. M. , J. Chem. Phys. 53., 4722-3 (1970). 

For a detailed review on the fitting of data using a model potential see, 

[49455] Hanley, H. J. M. , and Klein, Max, NBS,Tech.Note No. 360 (1967). 

Sources reviewed but not used: 


Intermolecular Potential Functions 


669 

5542 

5915 

6959 

8331 

8702 

10614 

10753 

12420 

12855 

13614 

14766 

18851 

22448 

23617 

26018 

27055 

27110 

28117 

29238 

29496 

31280 

31495 

32674 

34518 

3529 6 

360 11 

36784 

36792 

36819 

37445 

41037 

43340 

43366 

45484 

45562 

46406 

47151 

47221 

47638 

48184 

64026 

49784 

64381 

50309 

66989 

51604 

68243 

53995 

68666 

55585 

59647 

63115 

63123 

63220 

Lennard -Jones 

614 

55069 

8395 

61003 

10844 

61675 

13496 

62956 

26247 

65738 

27838 

66569 

28409 

68343 

28876 

68602 

32372 

53018 
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Fixed Points 


A-14 


Discussion: Below are summarized the temperature, pressure, and specific volumes of the various 

phases at several important points in the phase diagram. Temperatures are given on the IPTS-48 
scale above 90 K and on the NBS-55 scale below 90 K in the order to be compatible with the tables 
of thermodynamic properties. Corresponding temperatures on the IPTS-68 1 599 32 J scale are given 
in parentheses. Estimated uncertainties are also given. 


Critical Point: 
[70314] 


Normal Boiling Point : 
[455] 


T = 154. 576 (154. 581) ± 0. 010 K = 278. 237 °R 

P = 49. 76 ± 0. 02 atm = 731. 4 psia 

3 3 

V = 73. 37 ± 0. 10 cm /mol = 0. 03673 ft /lb 

T = 90. 180 (90. 188) ± 0. 01 K = 162. 324 °R 
P = 1 atm = 14. 696 psia 

V (liquid) = 28. 05 ± 0. 028 cm 3 /mol = 0. 01404 ft /lb 

3 3 

V (vapor) = 7150 ± 7 cm /mol = 3. 579 ft /lb 


Normal Melting Point : 
[64400] 


T = 54. 362 (54. 372) ±0. 001 K = 97. 852*R 
P = 1 atm = 14. 696 psia 

3 3 

V (liquid) = 24.49 ± .024 cm /mol = 0.01226 ft /lb 


Triple Point : T = 54. 351 (54. 361) ±0.001 K = 97.832*R 

[64400] P = (1. 50 ± . 06) x 10~ 3 atm e 0. 0220 psia 

3 3 

V (solid) s 23. 55 ± .03 cm /mol = 0. 01179 ft /lb 

3 3 

V (liquid) = 24.49 ± . 024 cm /mol as 0. 01226 ft /lb 

6 3 3 

V (vapor) = (2.97 ± 0.01) x 10 cm /mol = 1487 ft /lb 

Solid-Solid Transitions: There are two such transitions at 43. 8 K and 23.9 K at atmospheric 

pressure. [ 455 ]. 

Molecular Weight; 31. 9988 on the C 12 scale. Atomic weight: 15. 9994 [24033] 

Other Properties at the Fixed Points : The fixed points can be found in tables C-2, C-2a, 

C-5, and C-5a. However, a more convenient survey is given in tables 14 and 14a. 


References : 

[70314] Weber, L. A., Phye. Rev. A 2, 2379 (1970). 

[ 455] Hoge, H. J. , J. Res. Natl. Bur. Standards ,44, 321 (1950). 

[64400] Weber, L. A., J. Res. Natl. Bur. Standards , 74 A , 93 (1970). 

[24033] IUPAC Revises Atomic Weight Values, Chem. Engr. News 39^, 42 (Nov. 20, 1961). 
[59932] The International Practical Temperature Scale of 1968, Metrologia 5, 35 (April 1969). 
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A-14 

Sources reviewed but not used: 


Critical Constants 

7Q0 737 79 0 940 1133 45 83 5542 5564 5576 

50P8 6123 6049 6105 6223 6326 6424 6852 7791 869° 

9501 10341 11508 11582 12166 12204 12250 14794 15403 16375 

18042 19185 20135 20898 21134 22697 25732 26744 31446 32705 

32709 32876 33635 33662 34504 34514 36783 36784 42101 42114 

44401 45227 45780 49095 50681 54600 55711 56863 57803 58037 

58317 63122 65711 


Critical Temperature 


562 11100 16819 17625 19414 21305 62901 


Critical Pressure 


11000 16819 21305 26174 


Critical Density 


6746 45562 62901 


Normal Boiling Point 


6615 

504 

1617 

2169 

2819 

5643 

6201 

632 6 

6327 

6403 

6627 

6893 

7622 

8699 

9005 

9014 

9076 

10916 

110C1 

11029 

11114 

12204 

12506 

12827 

12901 

12905 

13161 

13379 

13614 

13783 

14072 

14619 

14959 

15268 

16075 

160 77 

16282 

16695 

16697 

16701 

18045 

18509 

18516 

19185 

19791 

22935 

22936 

24390 

24498 

24499 

25732 

27388 

27799 

27995 

28653 

32104 

33983 

34514 

36346 

36783 

47636 

40383 

49620 

40595 

50159 

42101 

50304 

42114 

53150 

44 0 85 
5373b 

442 IQ 
580 33 

45682 
5960 1 

46053 

47225 

Melting Point 

527 705 

13161 13831 

Triple Point Constants 

802 

14619 

2169 

16331 

5525 

18180 

5915 

18515 

63 74 
1 8516 

6398 
3210 4 

10414 

12 2 G 4 


4588 

5564 

6326 

8699 

10196 

10763 

10916 

11798 

12802 

12827 

15403 

16700 

18509 

21824 

22938 

24506 

25732 

36783 

36784 

38815 42114 

58033 62956 

Solid- Phase Transitions 

44085 

66100 

45227 

66999 

45682 

46053 

47636 

49620 

51039 

53150 

482 

527 

802 

4589 

5525 

6074 

6173 

6398 

10389 

12827 

13468 

15543 

18180 

18454 

18515 

22450 

22938 

23260 

24243 

24506 

31446 

32104 

32394 

33610 

34413 

34A55- - 

374 41 

37839 

38815 

45104 

45227 

46279 

46647 

47636 

47822 

48219 

48428 

48 79 0 

49350 

52003 

53150 

56500 

59 585 

588 77 

596 7 4 

60576 

60865 

62 0 Q 1 

62497 

62941 

68937 

Atomic Weight 

66 7 

3551 

6389 

7026 

8679 

86e? 

1 C 40 1 

20645 

2 L b 46 
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Heat Capacity (Specific Heat) at Cons taint Pressure 


A15 


Definition: The heat capacity at constant pressure is defined by the equation 


Tables of Values: 
Units 


C = (dH/3T) » where H is enthalpy. 
P P 

Range of Tables 

Table Location 

J /mol - K 


54. 35 - 340 K, 

0.2 - 340 atm 

C-2, C-5 

BTU /lb- °R 


97. 8 - 600*R, 

1 - 5000 psia 

C-2a, C-5a 

reduced, by (l/R) 

340 - 3000 K, 

0. 01 - 100 atm 

see [453] 

kJ/kg- "C 


340 - 1300 K, 

0. 25 - 1000 bar 

see [V0357] 

G r aph: B - 1 5 

C 

p 

vs temperature (isobars) 



B-l 5a 

C 

p 

of solid below 4 K 



B- 1 5b 

C 

of solid 14 - 54 K 




P 


Equation: None 

Range of Values : 

Units Triple Point Boiling Point Critical Point STP 

liquid vapor liquid vapor 

J/mol-K 53. 3 29. 1 54.3 30. 8 - 29.3 

BTU/lb-*R 0.40 0. 22 0.41 0.23 00 0.22 

Uncertainty : The uncertainty is estimated to vary from 0. 02% in the low density limit to about 

1% - 2% in the liquid. In the near critical region (T ± 1 % , P c ± 20%) the uncertainties are undoubtedly 

larger; however, they are not experimentally defined as the property diverges at the critical point. 


References : 

[64400] Weber, L. A. # J. Res. Natl. Bur. Standards, 74A, 93 (1970). 

[71808] McCarty, R. D. , and Weber, L. A., Natl. Bur. Standards, Tech. Note 384 (Jul 1971). 

[ 453] Hilsenrath, J. , Beckett, C. , Benedict, W. S. , Natl. Bur. Standard 8, C ire. No. 564 (1955). 
[V0357] Vasserman, A. A., Kazavchinskii, Ya. Z. , and Rabinovich, V. A., Thermophysical 

Properties of Air and Air Components, Izdatel 1 stvo "Nauka", Moskva 1966, Translated 
from Russian by Israel Program for Scientific Translations, Jerusalem 1971. 
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Sources reviewed but not used 


A-15 


204 

6.13 

3801 

6733 

6217 

6390 

7896 

9501 

12018 

17013 

24314 

25911 

27514 

30780 

36783 

43116 

45998 

54596 

57397 

68111 


224 

275 

358 

700 

790 

802 

3867 

4183 

45AB 

5921 

6011 

6046 

6223 

6253 

6257 

6393 

6398 

6841 

8282 

86J4 

8680 

10742 

10746 

10748 

12827 

13380 

13468 

17166 

18838 

19665 

24315 

24316 

24318 

25952 

25963 

25978 

28119 

28263 

2841? 

31496 

31600 

32104 

36784 

37433 

38807 

43200 

43531 

43780 

46209 

46952 

48289 

52908 

52960 

53150 

54732 

54762 

54765 

57964 

58 585 

62001 

69346 




446 


4-5-5 

998 

1238 

2114 

50-as 

5490 

5493 

6(162 

6069 

6079 

6265 

6266 

62 68 

6853 

7248 

7391 

8696 

6698 

8706 

10752 

10080 

10 8 82 

13831 

15739 

15740 

19666 

20898 

2 26 66 

24323 

24332 

24777 

26605 

26615 

27045 

29438 

29501 

29585 

328 17 

32822 

33112 

40595 

40655 

41524 

43786 

45104 

452 27 

48307 

48404 

46428 

53551 

53664 

53803 

55630 

55710 

55711 

62626 


662 49 


4&5 

527 

626 

260 7 

3142 

3272 

5551] 

5718 

5726 

6105 

6168 

6173 

6275 

6300 

6318 

7396 

7747 

7827 

871Q 

90 76 

9486 

11021 

11283 

11940 

16317 

16845 

16877 

22805 

22501 

24293 

24782 

25092 

25722 

27105 

2 7 46.4 

27513 

29604 

30020 

3Q1C1 

33604 

34473 

34523 

42075 

42101 

42114 

45245 

45454 

45529 

49 79 0 

50821 

50963 

54004 

54294 

54506 

55969 

55972 


66405 

66479 

66518 


Reproduced from 
best available copy. 
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A-16 


Heat Capacity (Specific Heat) at Constant Volume 

Definition: The heat capacity at constant volume is defined by the equation 

C = (*U/dT) , where U is internal energy. 

v v 

Tables of Values : 

Units Range of Tables Table Location 

j/mol-K 54. 35 - 340 K, 

BTU /lb- * R 97. 8 - 600°R, 

reduced, by (1/R) 340 - 3000 K, 


0. 2 - 340 atm 
1 - 5000 psia 
0. 01 - 100 atm 


C-2, C-5 
C -2a, C -5a 

can be derived from 
[453] 


Graph : B - 1 6 

B -16a 


C vs density along isotherms 
v 

C vs temperature on isobars 

v 


Equation: None 


Range of Values : 


Units Triple Point 

liquid vapor 


Boiling Point 
liquid vapor 


J/mol-K 35. 6 20. 8 29. 6 

BTU/lb-*R 0. 27 0.16 0.22 


Critical Point STP 


21. 0 
0. 16 


Uncertainty: The uncertainty is estimated to vary from 0. 02% in the low density limit to a maximum 
of 2% at the highest pressures. In the near critical region (T c ± 1%, P c ± 20%) the uncertainties are 
undoubtedly larger; however, they are not experimentally defined as the property diverges at the 


critical point. 


References : 

[64400] Weber, L. A., J. Res. Natl. Bur. Standards, 7 4A, 93 (1970). 

[71808] McCarty, R. D. , and Weber, L,. A. , Natl. Bur. Standards ,Tech. Note 384 (Jul 1971). 
[57397] Goodwin, R. D. , and Weber, L. A., J. Res. Natl. Bur. Standards, 73A, 15 (1969). 

[ 453] Hilsenrath, J. , Beckett, C. W. , Benedict, W. S. , et aL ,Natl. Bur. Standards, Circ. No, 

564 (1955). 

S ources reviewed but not used : 

See sheet A-l 5 
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Heat Capacity (Specific Heat) Ratio 


A-17 


Definition: y = C /C 
p v 


Tables of Values: 


Units 

Dimensionless 

Graph : None 


Range of Tables 

340 - 3000 K, 0. 01 - 100 atm 


Table Location 
see [ 453] 


Equation: None, however the equation above and values of C and C from Tables C-2, C-2a, C-5, 
and C-5a should be used to establish values at temperatures below 340 K. 

Range of Values: 


Units 


Triple Point 
liquid vapor 


Boiling Point 
liquid vapor 


Critical Point 


Dimen - 
sionle ss 


1. 49 


1.40 1.83 


1. 45 


STP 


1. 40 


Uncertainty : The uncertainty is estimated to vary from 0. 02% in the low density limit to a maximum 

of 3% at the highest pressures. In the near critical region (T ± 1%, p ± 20%) the uncertainties are 

c c 

undoubtedly larger; however, they are not experimentally defined as the property diverges at the 
critical point. 

References : 

[64400] Weber, L. A. , J. Res. Natl. Bur. Standards, 7 4A, 93(1970). 

[71808] McCarty, R. D. , and Weber, L. A., Natl. Bur. Standards ,Tech. Note 384 {Jul 1971). 
[57397] Goodwin, R. D. , and Weber, L. A., J. Res. Natl. Bur. Standards, 7 3A, 15(1969). 

[ 453] Hilsenrath, J. , Beckett, C. W. , Benedict, W. S. , et al, ,Natl. Bur. Standards ,Circ. No. 

564 (1955). 

Sources reviewed but not used: 


3301 
7391 7 7 47 

45998 43107 


4591 4902 

9501 16377 

4 P 4 9 4 55711 


5726 5 7 55 

l*!?* 24293 


6251 6363 

2473? 2 5 96 1 


£ 3 3 9 6 2 5 3 

u l H 45227 
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Heat Capacity (Specific Heat) of the Saturated Liquid 
Definition: = T(dS/dT) a = (dH /dT) 0 - V(dP/dT) a> where the subscript "a" refers to saturation 

conditions. 

Tables of Values : Not tabulated 

Graph : None 

Equation : 

c g = A ] /(T c - T) 1/2 + A 2 + A 3 T + A 4 T 2 . 

where C is in J/mol-K, T in kelvins, and T = 154. 77 K. 

cr c 


= 2. 105614 x 10 


A 3 = -8. 007074 x 10 


A 2 = 3. 741590-x 10 


A . = -2. 742842 x 10* 
4 


This equation is valid from the triple point (54. 351 K) up to 154 K. 


Range of values : 


J /mol -K 


Triple Point 


Boiling Point 


Critical Point 


BTU/lb-°R 


Uncertainty: The uncertainty varies from 0. 5% at the triple point to 2% at 154 K. 


References: 


[64400] Weber, L. A,, J. Res. Natl. Bur. Standards, 74A, 93 (1970). 

[57396] Goodwin, R. D. and Weber, L. A., J. Res. Natl. Bur. Standards, 73A, 1 (1969). 
Sources reviewed but not used: 


527 5550 17?.5C 17018 282f.3 
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Ideal Gas Properties, Thermodynamic 


A-19 


Discussion : All thermodynamic properties given here are based on thermodynamic properties of the 
ideal gas derived from spectroscopic measurements and statistical mechanics. The zero reference 
point of the enthalpy and the free energy function is taken as the internal energy U° of the ideal gas at 
zero absolute temperature. The values tabulated for enthalpy are H° - U§ , for internal energy 
U° -U? and for the Gibbs free energy G° - Ug , where U° is taken to be zero at zero absolute temper- 
ature. By convention, the values for S° and G° are presented at 1 atmosphere pressure. 

Tables of Values: For both molecular and atomic oxygen see [453], 


Properties 

C°, H°, S°, G° 
P 


Units 


Range of Tables 


reduced, by(l/R), (1/RT 0 ), and(l/RT) 10 - 5000 K 


Table location 
see [453] 


where R is the gas constant, T 0 = 273. 16 K. and T is the temperature. 
Graph : None 


Equation: The heat capacity at constant pressure may be expressed as: 

C p /R = C 1 /T 3 + C z^ Z + C 3 /X + C 4 + C 5 T + C 6 T 2 + C ? T 3 + C u 2 e U /(e U - l) 2 , 


where u = C^/T. This equation is accurate from 20 - 2000 K. The coefficients are 


Cj « • 1. 86442361 x 10 2 
C 2 = 2. 07840241 x 10 

C 3 = - 3.42642911 x 10 _1 


C 4 = 3.50297163 

C $ = 2. 05866482 x 10" 7 

C 6 = - 1. 11035799 x 10' 8 


C ? = 2. 08612876 x lo' 11 
C g = 1. 01894691 
C ? = 2. 23918105 x 10 3 


The heat capacity may then be integrated to find the other thermodynamic properties: 



the integration constants used here are S 0 ^) = 155. 72 J/mol-K, H°(T.) = 1590. 93 J/mol at T 
55 K. 

Uncertainty: The uncertainty is estimated in the original source to be 0. 02% [6079] . 


References : 

[ 453] Hilsenrath, J. , Beckett, C. W. , Benedict, W. S. , Natl. Bur. Standards, Circ. No 
[ 6079] Woolley, H. W., J. Res. Natl. Bur. Standards, 40, 163 (1948). 

[36783] Stewart, R. B. , Iowa Univ. Ph. D. Thesis (June 1966). 


564 (1955). 


Sources reviewed but not used: 


10 382 4 5454 455?9 56254 S2 e 25 
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A-20 


Definition : The index of refraction n x of a 

speed of light in the medium, n x = c / c m - 


Index of Refraction 

medium is the ratio of the speed of light in vacuum to the 


Tables of Values : 
Units 


Saturated liquid 
Range of Table 


Table Location 


Dimensionles s 
Graph : None 

Equation : 


54. 35 - 154 K, 0, 04 - 0. 017 mol/cm' 


C-20 


n x ( p) 


2 * p • r^(p) + 1 
1 - P • r^(p) 


1/2 
) ■ 


where 


r (;| . 3., 5 5 . 0. 328 • P - 39.6 ■ * * 0.0292 * loV. 


Range of V alues : 
Units 


Triple Point 
Liquid 


Boiling Point 
Liquid 


STP 


1.00027136 at X = 5500* 


Dimensionless 1.2592 at X = 5461* 1.2254 at X = 546U 

Uncertainty : The uncertainty is ± 0. 5% in - !)• 

References : 

[29497] Ladenburg, R. , and Wolfsohn, G. , Z. Physik, 79_, 42 (1932). 

[19279] Cuthbertson. C., and Cuthbertson, M. . Proc. Roy Soc. A83. 151(1910). 

[V0358] Younglove, B. A., J. Res. Natl. Bur. Standards, 76A, 37 (1972). 

[23393] Johns, H. E. , and Wilhelm, J. O. , Can. J. Res. 15A. 101 (1937). 

[71808] McCarty, R. D. . and Weber, L. A., Natl. Bur. Standards, Tech. Note 384 (Jul 1971). 
[R0323] Diller, D. E. , Natl. Bur. Standards, Boulder, Colo. NBS-LN-71-4. 


Sources reviewed but not used: 

233 5655 
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Internal Energy 


A-21 


Definition : Internal energy is defined by the equation AU = Q-PAV, where Q is the heat absorbed by 
a system and AV is the change in its volume. Thus, in a constant volume process the change in internal 
energy is a measure of the heat absorbed. 


Tables of Values: 


y nits Range of Tables Table Location 

J / mo1 54. 35 - 340 K, 0. 2 - 340 atm C-2, C-5 

BTU / lb 97.8 - 600°R, 1 - 5000 psia C-2a, C-5 

Graph : None 

Equation: None 

Range of Values : The reference state for internal energy is zero for the ideal gas at zero absolute 
temperature (See A -19). 


Units Triple Point 

liquid vapor 

J/mol -6190 1120 

BTU/lb -83. 2 15.0 


Boiling Point Critical Point STP 

liquid vapor 

-4273 1817 662 5669 

-57.4 24.4 8.9 76.2 


Uncertainty :- The uncertainty varies from 0. 5 J/mol in the low density limit to about 10 J/mol in the 
liquid. 


References : 

[64400] Weber, L. A., J. Res. Natl. Bur. Standards, 74A , 93 (1970). 

[71808] McCarty, R. D. , and Weber, L. A., Natl. Bur. Standards, Tech. Note 384 (Jul 1971). 
Sources reviewed but not used: 


553 

48307 


567 5921 6163 

54004 54294 


8643 

57798 


16063 19648 

65738 


36784 45245 

69498 


46 2 D 9 
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A-22 


Joule -Thomson Coefficient 


Definition : The Joule -Thomson Coefficient, H, may be defined by the equation 

M= - C" 1 OH/3P) x = (3T/3 P) h . 

The importance of this coefficient is that it indicates heating or cooling upon expansion of the gas, 
and can be used to predict temperature changes. If u is positive it predicts cooling on expansion. 

The Joule-Thomson Inversion curve , u = 0, is given in Table C-22 for values within the experimental 
range of [64400] i. e. up to 357 atm or 190 K, The graph of the inversion curve was completed by 
recourse to estimates based on the principle of corresponding states [453], [l5255], [36783], [4151 1]. 

Tables of Values: This quantity is not tabulated, but it may be calculated from Tables C-2, C-2a 

or Tables C-5, C -5a, using the above relationship. 

Graph : B-22 The inversion curve, T vs P. 


Equation: None 






Range of Values: 






Units 

Pressure 

100 K 
( 1 80 *R) 

150 K 
(270®R) 

200 K 
(360*R) 

300 K 
(540*R) 

K / atm 

200 atm 

-0. 034 

-0.005 

+0.098 

+0. 135 

°R/psi 

1400 psia 

-0. 0038 

+0. 0044 

+0. 047 

+0. 026 


Uncertainty : The uncertainty is estimated to be 5% in the experimental range of [64400] . 

References : 

[64400] Weber, L. A., J. Res. Natl. Bur. Standards, 74A, 93 (1970). 

[71808] McCarty, R. D. , and Weber, L. A., Natl. Bur. Standards, Tech. Note 384 (Jul 1971). 

[ 453] Hilsenrath, J. , Beckett, C. , Benedict, W. S. , et al. , Natl. Bur. Standards, Circ. 564 (1955). 

[15255] Koeppe, W. , Progr, Refrig. Sci. Tech. 1^ 229 (Proc. 10th IIR, Copenhagen 1959). 

[36783] Stewart, R. B. , Iowa Univ. Ph. D. Thesis (June 1966). 

[4151l] Gunn, R, D. , Chueh, P. L. , Prausnitz, J. M. , Cryogenics 324 (Dec 1966). 

Sources reviewed but not used: 

567 32 76 4588 5603 7935 10677 10923 14232 18026 

18526 26535 30101 35B93 65026 
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Latent Heat of Fusion 


A-23 


Defin it ion : The latent heat of fusion is the heat required to melt a unit mass of a substance at con- 
stant pressure. 

Tables of Values : None 

Graph : None 

Equation : None 

Range of Values: This quantity has been measured at the triple point by several experimenters. The 
best value is 444. 8 J/mol (5. 976 BTU/lb). There are no known measurements of the heat of fusion at 
higher pressures and temperatures. 

Uncertainty : Based upon the agreement between experimenters and upon their estimates, the 
uncertainty is ± 1.3 J/mol (0.017 BTU/lb). 

References : 

[ 527] Giauque, W. F. and Johnston, H. L. , J. Am. Chem. Soc. 5L, 2300 (1929), 

[6300] Eucken, A., Verhandl. Deut. Physik. Ges, j^8, 4(1916). 

[6398] Clusius, K. , Z. Physik. Chem. B3, 41 (1929). 

Sources reviewed but not used: 


<♦388 5 7 33 

45104 45?77 


12013 

53991 


128 27 
54323 


13831 

56B63 


27Q55 

66476 


32104 


34455 


6326 

47636 52^31 



Latent Heat of Sublimation 


Definition: The latent heat of sublimation is the heat required to vaporize 

Tables of Values : This quantity is tabulated in Table C-24. 

Graph : None 

Equation : None 

Range of Values : 

Units 20. 0 - 23. 8 K 23. 8 - 43. 8 K 

gas - a 9olid gas - 8 solid 

J/mol 9309 - 9265 9216 - 9131 

BTU/lb 125.1 - 124. 5 123.8 - 122.7 

Uncertainty : The uncertainty is estimated to be 10 j/mol (0. 13 BTU/lb), 
temperature as large as 0. 1 K. 

References : 

[ 12802] Mullins, J. C. , Ziegler, W. T. , and Kirk, B. S. , Georgia Inst. 
Rept. No. 2 (1962). 

Sources reviewed but not used: 


a unit mass of solid. 


43. 8 - 54. 35 K 
gas - y solid 

8389 - 8207 

112, 7 - 110. 3 

with the uncertainty in 


Technol. , Atlanta, Tech. 


4588 


12327 


21824 23427 33510 41524 47576 52701 62625 



A-25 


Latent Heat of Vaporization 

Definition : The latent heat of vaporization is the heat required to convert a unit mass of a substance 

from the liquid to the vapor state at constant pressure. 

Tables of Values : This quantity is not tabulated but values are easily established from Tables C-5 
or C-5a by subtracting the liquid enthalpy from that of the vapor at the same temperature and pressure 

.Graph : B-25 heat of vaporization vs T. 

Equation : None 
Range of Values: 


— nits -Triple Point Boiling Point Critical Point 

J /mol 7761 6812 0 

BTU/lb 104.3 91. 6 0 

Uncertainty : The uncertainty is estimated to be ± 10 J/mol (0. 13 BTU/lb). 


References : 

[64400]‘ Weber, L. A., J. Res. Nat. Bur. Standards. 74A , 93 (1970). 

[71808] McCarty, R. D. , and Weber, L. A., Natl. Bur. Standards, Tech. Note 384 (Jul 1971). 
Sources reviewed but not used: 


184 

527 

<3885 

6723 

10411 

10 848 

13378 

13380 

16845 

197Q8 

28263 

30 020 

40811 

41524 

48404 


56343 

56363 


985 

2020 

6297 

6330 

1 1582 

12018 

13*03 

138 31 

21824 

2 4 313 

3 0131 

32104 

42414 

43288 

51208 

5212** 

58305 

60189 


2238 

2 °8 9 

6713 

6337 

1?2Q4 

12263 

13849 

13978 

2432 8 

24 777 

32373 

33230 

45227 

45 78 0 

63150 

53818 

61627 

63625 


4225 

4588 

6 4 24 

7396 

12405 

12802 

14619 

1609 3 

24782 

25312 

3 3614 

33983 

47225 

47636 

5 42 94 

55711 

66093 


c 4 91 

5 55 C 

fi 6 5 1 

9025 

12327 

13377 

16361 

16694 

259 52 

27104 

36783 

40595 

47639 

48 30 7 

5 5969 

55972 

669 89 



Reproduced from 
best available copy. 
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Melting; Curve 


A-26 


Definition: The melting curve is the boundary between the solid and liquid regions in a phase diagram. 

Tables of Values: The liquid density for a given pressure is found in the first line of each isobar in 

Tables C-2, C-2a. The liquid and solid densities are given here; the melting pressures are given 

in A-27. 


Graph: None 

Equation : For the liquid phase densities: 

p(mol/cm ) = + 1. 81 x 10 P(atm), or 


p(mol/cm^) = p + 1. 60 X 10 (T-T^) 

give a good approximation, where the triple point density, = 0.04083 mol /cm and the triple point 
temperature, T = 54. 3507 K. For melting pressures see A-27. 


Range of Values : 


Units 


mol/ cm 
liquid: lb/ft 3 


Triple Point 100 atm 

0. 04083 0. 04102 

81.57 81.97 


300 atm 

0. 04139 
82. 64 


solid: mol/cm 0.04246 r /. 40Q l not measured not measured 

lb/ft^ 84.82 L °* 

Uncertainty : The overall uncertainty is estimated to be 0. 1%. 

References : 

[64400] Weber, L. A., J. Res. Natl. Bur. Standards, 7 4A, 93 (1970). 

[71808] McCarty, R. D. , and Weber, L. A., Natl. Bur. Standards.Tech. Note 384 (Jul 1971). 
Sour ces reviewed but not used : 

See A-27 
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1-27 


Melting Pressures 

Definition : The relationship between pressure and temperature along the solid -liquid boundary. 

Tables of Values: The melting temperature for a given pressure is found in the first line of each 
isobar in Tables C-2, C-2a. 


Units 


Range of Table 


Table Location 


atm 54. 35 - 58. 5 K, 

P sia 97. 8 - 105. 3° R, 

Gra P h : B-27 melting curve (T vs P) for oxygen. 


0. 001 - 340 atm 
0. 02 - 5000 psia 


C-2 
C -2a 


Equation : The experimental melting curve data were fitted by means of the Simon melting equation in 
the form 


p = p t + p c t(T/T t ) C -l] 

where is the triple point pressure, 0. 0015 atm, P q = 2637. 2 atm, T = 54. 3507 K, c = 1. 769. 
Range of Values: 


Units 


Triple Point 


atm 0.0015 

psia 0.021 


56 K 

(100. 8°R) 


58 K 

(104. 4° R) 


143. 2 321. 3 

2105 4722 


Uncertainty: The triple point pressure has an uncertainty of 4%. The pressure at a given tempera 
ture has an uncertainty of about 0.08 atm. 


References : 

[64400] Weber, L. A. , J. Res. Natl. Bur. Standards ,74A, 93 (1970). 

[ 490] Mills, R. L. , Grilly, E. R. , Phys. Rev. 99_, No. 2, 480 (1955). 

[71808] McCarty, R. D. , and Weber, L. A., Natl. Bur. Standards. Tech. Note 384 (Jul 1971). 
Sources reviewed but not used: 


475 

14960 

46279 


13567 


538 

25732 

66100 


810 

30101 


2020 
7 1 4 4 f 


4683 

33112 


6300 

34455 


1091 2 
36346 


1 1 79o 
42114 


12 013 
4 6 3? 7 
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*■28 


Phase Diagram 


Definition: Phase diagrams indicate the boundaries, in pressure-volume-temperature coordinates, 
between the solid, liquid, and gas phases. 

Tables of Values: For vapor pressures below the triple point, see Table C-24 [ 1 Z 80 2 ] . 


Graph : B-27 
B -30 
B -30a 
B -30b 
B -37 
B -37a 
B -37c 
B-37d 
B -37e 
B -38 
B-38a 


melting pressures vs temperature 

phase boundaries, specific volume vs temperature 

phase boundaries, density vs temperature 

phase boundaries.pressure vs temperature 

liquid and vapor boundary in T-S chart 

liquid and vapor boundary in log P-H chart 

liquid and vapor boundary in H-S chart 

phase boundaries, pres sure vs temperature 

liquid and vapor boundary in T -S chart (metric) 

vapor pressure vs temperature 

vapor pressure vs temperature 


Equation : Melting pressures as a function of temperature see A -27 
Densities of liquid in equilibrium with solid see A-26 

Vapor pressure equation *© e A -38 

Uncertainties: For each boundary consult the specific page mentioned above. 

References: 

[64400] Weber, L. A., J. Res. Natl. Bur. Standards ,74A, 93 (1970). 

[71808] McCarty, R. D. , and Weber, L. A., Natl. Bur. Standards, Tech. Note 384 (Jul 1971). 
[12802] Mullins, J. C. , Ziegler, W. T. , and Kirk, B. S. , Georgia Inst. Technol. , Atlanta, Tech. 
Rept. No. 2 (1962). 

[70607] Technical Manual of Oxygen /Nitrogen Cryogenic Systems, Naval Air Systems Command, 
Washington, D. C. , Rept. No. NAVAIR 06-30-501 (March 1971). 


Sources reviewed but not used: 


10389 13009 26664 31446 34413 52003 60576 68937 
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Prandtl Number 


A‘29 


Definition ; The Prandtl number, Pr, is defined by the relation 


Pr = C r}/\ 

P 

where C p is the specific heat at constant pressure, r) the viscosity and X the thermal conductivity. 
Tables of Values: Tabulated in Tables C-2, C-2a, C-5 and C-5a. 


Units 

Range of Table 

Table Location 

Dimensionless 

54. 35 - 340 K, 

0. 2 - 340 atm 

C -2 

Dimensionless 

97. 8 - 600°R, 

1 - 5000 psia 

C -2a 

Dimensionless 

saturation boundary 

C-5, or C- 

Dimensionless 

340 - 600 K 

1 atm 

see [453] 


Graph: None 


Equation : None, but the above relationship may be used to calculate values. 
Range of Values : 


Units Triple Point 

liquid vapor 


Boiling Point 
liquid vapor 


Dimen - 
sionless 


5. 34 


0. 739 2. 19 


0. 771 


Critical Point 


ao 


STP 


0. 726 


Uncertainty: The uncertainty is estimated to be 5%, except for the critical region. In the near 
critical region (T c ± 3%, P c ± 30%) the uncertainties are undoubtedly larger; however, they are not 
experimentally defined as the property diverges at the critical point. 

References : 

[64400] Weber, L. A. , J. Res. Natl. Bur. Standards, 74A, 93 (1970). 

[71808] McCarty, R. D. , and Weber, h. A., Natl. Bur. Standards, Tech. Note 384 (Jul 1971). 

[ 453] Hilsenrath, J. , Beckett, C. W. , Benedict, W. S. , et al. , Natl. Bur. Standards, Circ. No. 
564 (1955). 

Sources reviewed but not used: 


446 998 4586 

43780 59452 67274 


5959 6151 11995 1297/ lb296 19465 
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P-V-T 


A-30 


Definition: Any two of these variables determine the state of a pure fluid, with the exception of the 
phase boundaries , where, although the pressure is a unique function of the temperature, the volume 
may be multivalued. Specific volume and its reciprocal, density , are often used interchangeably. 

Tables of Values: The properties are tabulated in Tables C-2, C-2a, C-5, and C-5a. 


Graph : B-27 

B -30 
B -30a 
B -30b 
B -37 
B -37a 
B-37b 
B -37c 
B -37d 
B -37e 
B-38 
B -38a 


melting curve for oxygen 
specific volume vs temperature 
density vs temperature 

isochores on a P vs T phase diagram (skeleton) 

isochores on a T vs S chart 

isochores on a log P vs H chart 

isochores on a P vs H chart (supercritical) 

isochores on a H vs S chart 

isochores on a P vs T phase diagram 

isochores on a T vs S chart (metric) 

vapor pressure 

vapor pressure (metric) 


Equation : 


For specific volume or density 
For virial coefficients 
For melting curve 
For vapor pressure 


see A-ll 
see A-12 
see A-27 
see A-38 


Range of Values : 


Property 


Units 


Range of Tables 


Table Location 


pressure 

atm 

0 - 340 

C-2 or 

C-5 

pressure 

psia 

0 - 5000 

C-2a 

C-5a 

volume, or density 

cm 3 /mol, mol /cm 

24. 13 

C-2 

C-5 

volume, or density 

ft 3 /lb, lb/ft 3 

0. 012 - ® 

C-2a 

C -5a 

temperature 

K 

54. 35 - 340 

C-2 

C-5 

temperature 

0 R 

97. 8 - 600 

C-2a 

C -5a 


Other major tables of values can be found in the sources indicated; they are, however, not reprinted 
in this volume. 


Property 


Range of Table 


Table Location 

PVT 

340 

- 3000 K, 

0. 01 

-100 atm 

see [453] 

PVT 

340 

- 1300 K, 

0. 25 

- 1000 bar 

see [V0357] 
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A-30 

Uncertainty : Uncertainties are estimated to be as follows: temperature, ± 0.01 kelvin; volume, 

± 0. 1%; pressure, ± 0.02%; however, note that in some regions, such as the compressed liquid, the 
uncertainty in volume may cause a large effective uncertainty in pressure as may be seen by use of 
the relationship AP = (3P/6V) AV. Larger uncertainties, i. e. , up to 2% in density, are estimated in 
the near critical region. 

References : 

[64400] Weber, L. A., J. Res. Natl. Bur Standards, 74A, 93 (1970). 

[71808] McCarty, R. D. , and Weber, L. A., Natl. Bur. Standards, Tech. Note 384 (Jul 1971). 

L 367 8 3] Stewart, R. B. , Iowa Univ. Ph. D. Thesis (June 1966). 

[70607] Technical Manual of Oxygen /Nitrogen Cryogenic Systems, Naval Air Systems Command, 
Washington, D. C. , Rept. No. NAVAIR 06-30-501 (March 1971). 

[ 453] Hilsenrath, J. , Beckett, C. W. , Benedict, W. S. , et al. , Natl. Bur. Standards ,Circ. No. 

564 (1955). 

[V0 357] Vasserman, A. A. , Kazavchinskii, Ya. Z. , and Rabinovich, V. A. , Thermophysical 

Properties of Air and Air Components Izdatel'stvo "Nauka", Moskva 1966, Translated from 
Russian by Israel Program for Scientific Translations, Jerusalem 1971. 

Sources reviewed but not used : 

PVT Data * 


67 

293 


488 

667 

2161 

3498 

4 58 3 

4900 

5542 

5550 

5646 

5938 

60 9 3 

6169 

6125 

6160 

6326 

6352 

6389 

6424 

6507 

6718 

6775 

6781 

6797 

63(35 

6814 

6853 

6854 

6912 

6926 

6928 

6933 

7146 

7148 

7324 

7362 

7611 

768 1 

7935 

8 63 7 

8703 

8716 

9749 

10647 

10677 

10 742 

10841 

10 923 

11008 

11015 

12235 

12 731 

12 0 5 4 

13546 

13781 

14545 

143 14 

1540 3 

16883 

19648 

19703 

20248 

20646 

20646 

2 H 963 

25102 

26664 

27932 

28149 

29240 

30101 

30286 

32 3 4 U 

33662 


36784 

39328 

41479 

42115 

43109 

43124 

43238 

44401 

45966 

46 982 

45992 

48283 

48307 

48965 

49092 

5 0 791 


51604 

54004 

54294 

54896 

55711 

55969 

55972 

69424 

56338 

56461 

57396 

57397 

57398 

5 86 82 

61541 


69346 


Density 


34 

218 

405 


475 

705 

7 37 

787 

2 0 20 

2135 

5363 

5424 

5546 

5550 

5766 

6507 

6 515 

6005 

6 0 54 

6912 

8679 

8687 

8774 

9005 

97 4° 

10841 

11302 

11003 

11005 

110 15 

12018 

12194 

12226 

12235 

12727 

13377 

13402 

13 546 

13731 

14794 

16156 

16 357 

16437 

17010 

18167 

23393 

23400 

24328 

24346 

25102 

26171 

27495 

28263 

28350 

20875 

30780 

30888 

32705 

34453 

36346 

42114 

43107 

44401 

46952 

47221 

51361 

52712 

53663 

c 3 0 1 0 

54 GQ5 

56343 

5 7 0 Q 3 

58305 

59402 

62488 

64319 

65711 

66249 

*6406 

67365 


488 

567 

636 

667 

7QQ 

2208 

2889 

418 3 

4511 

4902 

6 C 64 

62 73 

6318 

6424 

6497 

6 9 1 7 

*9 36 

7026 

7299 

8 6 48 

10 4 01 

10*0? 

10 579 

10672 

10 7 4 8 

11582 

11324 

11769 

11790 

11995 

120413 

13125 

13247 

13344 

13345 

14014 

1 C J 2° 

15263 

164C3 

16067 

19104 

19270 

19640 

2C651 

22666 

25729 

26731 

25732 

2 c 9 62 

25966 

3 0 0 2 G 

302 86 

30 354 

3P452 

30659 


3*704 

3681 8 

4 05 95 

42101 

47225 

4 8 4 0 4 

49340 

5C791 

51145 

54560 

54622 

54765 

56509 

55969 

62984 

69346 

6.7 0 G 7 

630 J8 

63122 

63647 


79 


Reproduced from 
best available copy. 



Radiative Properties 


A-31 


Definitions and relationships : The absorptivity a of a gas through an isothermal path of length t at 

temperature T is given in terms of the spectral absorption coefficient k(v, T) by the defining relation 


a 


f (l-e- k(v)i )I(v)dv 

0 

co 

\ I(v )dv 


o 

where I(v) is the incident intensity at frequency v. Under conditions of radiative equilibrium^ be- 
comes the black body intensity I^v, T) for temperature T, or the Planck function, and a becomes 
equal to the gas emissivity e(T), which is a property of the gas alone. Thus: 


£(T)= tV I yv.T)(l-e- k(v * T)i ,dv 

0 

where a is the Stefan- Boltzmann constant. When k is the form of sharply peaked bands, 1^ may be 
replaced by its value at the band center 1^ and taken outside the integral to give 

' m ‘PP l <W| J • 

i band i 

The integral is called the total band absorptance A (or sometimes the equivalent black width) of the 
band. The latter has proven to be a useful concept in both exact and approximate formulations of 
radiative transfer. 

Graphs and Tables: Figure B-31 gives the emissivity of oxygen as a function of temperature for 

2 

various values of the modified path length W; W = I (p/fc) , where p is the density and p 0 .is the 
S. T.P. density). In figure B-31 a, a correlation is given of the total band absorptance in dimension- 
less form: A = A/C^ vs u = VJC^/Cy where and C 3 are constants listed inTable C-31. The 
data in the figures and in the table were computed using the above relationships and spectral absorp- 
tion coefficients of Section A-42. Extrapolation of the absorption coefficients above and below room 
temperature was performed according to established theoretical principles. For further details 
see [V0359]. 

Uncertainties: Where no extrapolation was involved e and A are as good as the absorption 

2 

coefficient data, i. e. , about 5% uncertainty. It should be noted that on account of the assumed p 
dependence of k the density ratio p/p 0 is limited to about 500 for a 5% error. 

References : 

[V0359] Jones, M. C. , Natl. Bur. Standards .Report 10711 (Nov 1971). 
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Saturation Properties 


A-32 


Definition : The term saturation normally refers to two or more phases in equilibrium, usually 

liquid-vapor or solid-vapor. 

T ables of Values : Saturation properties are tabulated from the triple point to the critical point in 
Tables C-5 and C-5a. The individual properties given in saturation Tables C-5 and C-5a are listed 
below along with the page on which they are discussed in more detail. 


Property 

Pa e e 

Property 

P ag e 

Temperature 

A- 30 

Density 

5 

A-30 

Pres sure 

A-30 

Thermal Conductivity 

A-36 

Volume 

A- 30 

Viscosity 

A-39 

Internal Energy 

A-2 1 

Thermal Diffusivity 

A-7 

En thalpy 

A-9 

Dielectric Constant 

A-5 

Entropy 

A-10 

Prandtl Number 

A-29 

Constant Volume Heat Capacity 

A- 1 6 



Constant Pressure Heat Capacity 

A- 1 5 



Velocity of Sound 

A-33 



Surface Tension 

A-35 



A summary of property values for 

the fixed points only 

is given in very convenient form in 

Tables 


C-14 and C -14a. 


Graph: B-25 

heat of vaporization vs temperature 

B-30 

liquid and vapor volumes vs temperature 

B-30a 

liquid and vapor densities vs temperature 

B- 37 

liquid and vapor boundary in T-S chart 

B - 37a 

liquid and vapor boundary in log P-H chart 

B-37c 

liquid and vapor boundary in H-S chart 

B -37e 

liquid and vapor boundary in T-S chart (metric) 

B- 38 and 


B-38a 

vapor pressure vs temperature 


Equation: Vapor pressure - see A-38. 

Uncertainties: For each property see the appropriate page. 

References: For references see appropriate property. 
Sources reviewed but not used : 

Saturated Liquid Density 


5550 3648 

14314 16357 

3 0 286 444 0 1 

Saturated Vapor Density 

10672 
16437 
5 0 791 

11015 

17018 

51761 

119 9 5 
19184 
579 0 2 

12235 

19648 

62488 

12727 

24328 

62884 

12802 

26171 

64319 

12344 

27495 

69346 

13345 

292^3 

5550 12235 

16357 

19648 

24328 

27495 

30236 

53663 

5 73 03 

63122 


61 



A 33 

Sound Velocity 

Definition: The thermodynamic sound velocity, W, maybe calculated from 

/_ \ 1/2 


W = 


= (-£- (i£) 

C VJP /n 


Tables of Values: 


Units 


Range of Table 


m / s 
ft / s 

reduced by S. T. P. 


54. 35 - 340 K, 0. 1 - 340 atm 
97.8 - 6000 °R, 1 - 5000 psia 

340 - 3000 K, 0.01 - 100 atm 


Graph: B-33 velocity of sound vs T (isobars) 


Table Location 
C-Z, C-5 
C -2a, C - 5a 
see [453] 


Equation : None 


Range of Values : 


Units 


m / s 
ft/s 


Triple Point 
liquid £ 


1159 141 

3804 461 


Boiling Point 


Critical Point 

STP 

liquid 





903 

178 

0 

315 

2963 

583 

0 

1033 


Uncertainty : Uncertainty in the compressed liquid varies from 1% at low pressures to 2% at high 

pressures; in the vapor or above critical temperature, the uncertainty is about 0. 5%. In the near 
critical region (T. ± 1%, P c ± 20%) the uncertainties are undoubtedly larger; however, they are not 
experimentally defined as the property diverges at the critical point. 


References : 

[64400] Weber, L. A., J. Res. Natl. Bur. Standards, 74A, 93 (1970). 

[71808] McCarty, R. D. , and Weber, L. A., Natl. Bur. Standards, Tech. Note 384 (Jul 1971). 
[70607] Technical Manual of Oxygen/Nitrogen Cryogenic Systems, Naval Air Systems Command, 
Washington, D. C. , Rept. No. NAV AIR 06-30-501 (March 1971). 

[ 453] Hilsenrath, J. , Beckett. C. W. , Benedict, W. S. , et al. . Natl. Bur. Standards, Circ. 

564 (1955). 


Sources reviewed but not used: 


34 


501 

630 

4183 

4538 

4590 

4591 

6424 

6309 

6811 

6841 

7747 

7307 

7827 

7841 

11029 

12704 

13099 

13296 

20252 

22352 

24318 

24777 

31650 

31683 

31936 

32860 

45418 

45998 

47970 

4 3 7 n 7 

55972 

56768 

58535 

5 8920 

67274 

69105 




68 ? 

983 

1106 

3196 

2709 

38 0 1 

4 9 0 2 

5756 

5759 

6161 ‘ 

r 2C1 

6363 

6352 

6992 

7i 23 

7391 

7476 

7652 

7 3 96 

82B2 

8 5 95 

9 6 Q 1 

1 0746 

10 92 3 

13389 

16877 

17018 

13 851 

192C5 

19289 

047 p 2 

25 Q 1 1 

259 52 

25 96 6 

27834 

30101 

767 92 

36619 

40225 

43116 

47521 

45245 

4 8 4 0 4 


5*336 

54 0 1 4 

5 4 0 C 9 

^44 8 0 

60507 


64 6 68 

65035 

6 p 2 45 

66435 
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A-34 


Sound Absorption 

Definition: The sound absorption is usually given as the ratio a fa where 

exp cl 


. 2 2 

- 4tt v 

cl 2yPW 


r± ~ ^ i 


L 3 


n + 


is the "classical" absorption. Here, P is the pressure, W the sound velocity. Y the ratio of specific 
heats (C p /C v ), v the frequency, q the viscosity coefficient and X the thermal conductivity coefficient. 


Li2Hi^ T he sound absorption, a, for the saturated liquid [6l6l] as measured at 60, 70, and 
87 K (± 5 K) is 0. 17 db/cm for the frequency 44.4 MHz. 


Gas: For the gas, Parker [31654] gives 

2 

a = (12. 68 x 10' 10 ) db/cm, 

with P in mm Hg, v in Hz, for pressures less than 10 mm Hg. 

— of Values: The available data can be summarized in the following table: 


a /a , 

exp cl 


1. 240 ± 0. 025 
1. 17 ± 0. 05 


1.2 ± 0.2 


State 

gas 

gas 

liquid 


Uncertainty : The uncertainty in a is ± 5% [31654]. 


Author 

Tempest [ 607] 

Parker [31654] 
Galt [ 6161] 


References : 

[ 6161] Galt, J. K. , J. Chem. Phys. _1_6, 505 (1948). 

[31654] Parker, J, G. , Adams, C, E. , and Stays eth, R. M. , J. Acoust. Soc. Amer. 25_, 263 (1953). 
[ 607] Tempest, W. and Parbrook, H. D. , Nature 177, 181 (1956). 

Sources reviewed but not used: 


1106 

20262 202 Aft 

31683 <*18 92 

67274 


4591 

24471 26345 

44864 48186 


6363 7653 

27334 28125 

49785 49787 


7807 7638 

31648 31650 

51013 55182 


10965 19205 

31671. 
64794 65035 
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Ik-35 


Surface Tension 


Definition: Surface tension is defined as the amount of work required to increase the surface area 

of a liquid by one unit of area. Note that this property is defined only for the saturated liquid, not for 

the compressed fluid states. 

Discussion: The equation used was proposed by Guggenheim [2 1 35]. The principal sources of p 

mental data are [536] and [705]. All experimental values were recalculated using a consistent set of 
liquid densities [64400]. The values selected here were chosen on the basis that both densities and 
critical temperature are consistent with other properties such as enthalpy, entropy, etc. 


Tables of Values : 

Units 
dyn /cm 
dyn /cm 
lb /in 


Range of Table 

54. 351 - 154. 576 K 
58 - 91 K 

97. 831 - 278. 237 °R 


Graph: B-35 surface tension vs temperature 


Table Location 
C-5 
C-35 
C -5a 


Equation: 

Y _ Y (i-T/T ) U/9 = 38.461 (1-T/154.576) U/9 

T T o v c 

with y in dyn /cm and T in kelvins, where T c is the critical temperature, and y o a coefficient. 


Range of Values : 

Units Triple Point 

(54. 35 K) 

dyn/cm 22. 65 

lb/in 1. 29 X 10 


Normal Boiling Point 
(90. 18 K) 

13. 19 

0. 75 x lo' 4 


Critical Point $TP 

(154, 576 K) (0°C) _ 

0 not defined 

0 not defined 


Uncertainty: 



1 % 

4% 


58-91 K 
91-154. 576 K 


Inter comparison of the experimental values. 
Estimated from similar calculations on N^. 
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Thermal Conductivity 


A-36 


Definition: The thermal conductivity coefficient of a fluid is the coefficient which relates the flux of 

heat caused by molecular interactions to the temperature gradient: 

q = - X grad T . 

Here q is the flux of heat, grad T the gradient of temperature, and X the thermal conductivity 
coefficient. 

Discussion: The thermal conductivity of a fluid may be separated into three additive parts, 

X = X (T) + x_ (p, T) + X (p, T) 

OH. c 

where X (T) is the dilute gas contribution, X (p, T) is the excess or dense gas contribution, and 
:■ (p t T) is the enhancement in the region near the critical point. The most complete set of data is 
that of Ziebland and Burton [620] on which the correlations are based. 

Critical Point Anomaly : A rapid increase in the thermal conductivity has been observed for other 

fluids in the critical region. The thermal conductivities of oxygen in the critical region were 
estimated by an adaptation of scaling law procedures used for hydrogen [65729] and for carbon 
dioxide [ 69728] . 

Tables of Values: Tabulated in Tables C-2, C-2a, C-5, and C-5a 

Units Range of Table Table Location 

mW/cm-K 54. 35 - 340 K, 0. 2 - 340 atm C-2 

BTU /ft -hr -°R 97.8 - 600°R, 1 - 5000 psia C-2a 

mW/cm-K, saturation boundary C-5, or C-5a 

BTU /ft -hr -°R 

kW/m-°C 340 - 1300 K 1. 0 - 1000 bar see [V0357] 

Graph: B-36 thermal conductivity vs temperature (isobars) 

Equation: Power series representations for X o (T) and X E (p, T) are presented in [71808] . They must, 
however, be used with values of density. 


Range of Values : 

Units Triple Point Boiling Point Critical Point STP 

liquid vapor liquid vapor 

mW/cm-K 1.93 0.048 1.51 0.085 ® 0.243 

BTU /ft - 0 m 0.0028 0.0876 0.00494 00 0.014 

hr - ° R 

Uncertainty : The uncertainty is approximately 3% at room temperature and 1 atmosphere pressure, 

rising to 5% going either down to 80 K or up to 1000 K. It may go as high as 10% in the range 
1000 - 2000 K at low densities (~ 1 atmosphere pressure); between 5 to 10% for pressures between 
1 - 200 atm and temperatures in the range 80 - 400 K; up to 10% for pressures greater than 200 
atmospheres in the temperature range 80 - 400 K; 50% or larger in the near-critical range. 
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Eucken Factors 


Definition: A simple relation exists between the viscosity and thermal conductivity of a dilute mon- 
atomic gas: the thermal conductivity, X, is related to the viscosity by 

x= 7 c v T1_ “r'M 71 

where C^ is the translational specific heat, R the gas constant, M the molecular weight and r\ the 
viscosity coefficient. In general,one could write for any gas 

X = E p 

where E is called the Eucken factor. A simple expression for E is 

E = C + -j- -j-j 
p 4 M 


where is the specific heat at constant pressure. 


Reproduced from 

LEliL^a'Iable co 


copy. 
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Thermodynamic Diagrams 


Discussion: The thermodynamic diagrams listed below are based on the PVT surfaces of Weber [64400] 

or Stewart 136783] . These thermodynamic diagrams have been prepared very carefully. For other 
figures, a primary consideration was that the graphs should show the qualitative behavior of a 
property; that is, the wide range dependency upon temperature and pressure. 


Graph : B - 3 
B -37 
B -37a 
B -37b 
B -37 c 
B-37d 
B -37e 


compressibility factor Z vs log P 

temperature - entropy chart 

Mollier diagram (log P vs H) 

pressure - enthalpy chart (supercritical) 

enthalpy-entropy chart 

pressure - temperature diagram 

temperature - entropy chart (metric) 


Uncertainty : The charts are accurate to the precision with which they can be read. For precis e 

calculat ions, however, use of the tables is advised. 


References : 

[64400] Weber, L. A., J. Res. Natl. Bur. Standards,74A, 93 (1970). 

[36783] Stewart, R. B. , Iowa Univ. Ph. D. Thesis (June 1966). 

[71808] McCarty, R. D. , and Weber, L. A., Natl. Bur. Standards .Tech. Note 384 (Jul 1971). 
Sources reviewed but not used : 
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P-H Diagram* 

34504 43288 48307 


T-S Diagrams 

6497 10677 1?80Z 12827 203eu 24777 

54600 56298 63007 66249 67680 



A-38 


Vapor Pressure 

iM"i tion: The v apor pressure is the pressure, P(T), of a liquid and its vapor in equilibrium. 

Tables of V alue s : 


Units 


Range of Table 


T able Location 


atm 

psia 


54. 35 - 154. 58 K 
97. 8 - 278°R 


C-5 
C -5a 


A very convenient table which includes entries at integral values of atm, psia, K, and °R is published 
in [50791]. 

Graph : B-38 vapor pressure vs temperature 

B-38a vapor pressure vs temperature (metric} 

Equation : 

lnP(atm) = Aj + + A^ 2 + A 4 T 3 + A g T 4 + A g T 5 + A ? T 6 + A g T ? 


A x = - 62. 5967185 
A g = 2.47450429 

A g = - 4. 68973315 x 10 

A 4 = 


5.48202337 x 10 


-2 

-4 


A ? = - 4. 09349868 x 10 
A g = 1. 91471914 x 10 

A = - 5. 13113688 x 10 
Ag = 6. 02656934 x 10 


-6 

-8 

-11 

-14 


where T is in kelvins. 


Range of Values : 


Units 


Triple Point 


Critical Point 


atm 

psia 


0. 0015 

0 . 022 


49. 77 
731 


Uncertainty : The above equation, reported by Stewart [36783], was fitted to the data of Hoge [ 455 ]. 

The estimated uncertainty is 0. 02% from the normal boiling point to the critical point. Below the 
normal boiling point the uncertainty increases, reaching about 3% at the triple point. The equivalent 
uncertainty in temperature is 0. 02 K in the range 60 - 154. 58 K. 

References : 

[36783] Stewart, R. B. , Ph. D. Thesis, Iowa Univ. (June 1966). 

[ 455] Hoge, H. J. , J. Res. Natl. Bur. Standards ,44, 321 (1950). 

[50791] Roder, H. M. , McCarty, R. D. , and Johnson. V. J. , Natl. Bur. Standards .Tech. Note 
361 (Jan 1968). 

Sublimation Pressures 

Vapor pressures at temperatures below the triple point (54. 351 K) are often called sublima- 
tion pressures. The available data are summarized in [12802], and a table of values is given in 
Table C -24. 

[12802] Mullins, J. C. , Ziegler, W. T. , and Kirk, B. S. , Georgia Inst. Technol. , Atlanta, Tech. 
Rept. No. 2 (1962). 
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Ik-38 

Cniirrps reviewed but not used^ 


293 442 463 

4500 5 Q 99 ^363 

66? 7 7396 7791 

12010 1?166 1??0U 

13384 13305 13463 

16067 16075 16077 

18171 10509 19135 

23400 24274 24325 

26603 27390 23076 

33116 33184 3 7635 

37937 39369 39547 

46684 45700 4^952 

52604 52558 52955 

56803 57790 57923 

64924 66423 66909 



4 87 
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16701 16702 10003 

20334 21408 22602 

25590 26732 26962 

29499 30020 30101 

36784 36818 

41524 42101 42114 

50704 51039 61145 

54622 55969 55972 

62589 62977 63121 


Sublimation Curve 

16701 63525 


418 3 

66?n 

1150 0 
13362 
15403 
16126 
22830 
26159 
30659 
37444 
45032 
51945 
56343 
64 76 7 
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Viscosity (dynamic) 


A-39 


Definition : The viscosity coefficient of a fluid is the coefficient which relates the flux of momentum 
in the fluid to the traceless symmetric part of the velocity gradient: 


J (mom) = - Zr\ D 

where J is the flux of momentum, D the traceless symmetric part of the velocity gradient, and T] 
the viscosity coefficient. 

In the simpler two-dimensional case the viscosity coefficient relates proportionality between the shear 
stress and the velocity gradient at right angles to the direction of flow 

a - -n It 

y 9y 

where R y is the shear stress, 11 the viscosity, and 3u/3y the velocity gradient. 

Note: The coefficient r, as defined is sometimes called the shear or dynamic viscosity. 

D iscussion : The viscosity of a fluid may be separated into two distinct parts which are additive, 

n = Tl 0 (T) + t) e (p.T). 

where ^(T) is the dilute gas contribution and ^(p, T) is the excess or dense gas contribution. Un- 
like the thermal conductivity coefficient, the viscosity coefficient does not exhibit an enhancement 
in the critical region. Reliable data for the dilute gas around room temperature were taken from 
[374], [5093], and [11832]. Only one set of reliable data is available for the dense gas and liquid 
[56724] and this set has an estimated uncertainty of 5 - 10%. 

Tables of Values: Tabulated in Tables C-2, C-2a, C-5, and C-5a. 


Units 

Range of Table 

Table Location 

g/cm-s 

54. 35 - 340 K, 

0.2 - 340 atm 

C-2 

lb/ft-s 

97. 8 - 600°R, 

1 - 5000 psia 

C -2a 

g/cm-s, lb/ft-s 

2 

saturation boundary 

C-5, or C-! 

N-s / rn 

340 - 1300 K 

1.0 - 1000 bar 

see [ V0357] 


Graph: B-39 viscosity vu temperature (isobars) 

Eq uation: Power series representations for t, q (T) and ^(p, T) are presented in [71808]. They 

must, however, be used with values of density. 

Range of Values : 


Units Triple Point 

liquid vapor 

g/cm-s 0.00619 0.000039 

lb/ft-s 0.00041 0.0000026 


Boiling Point 
liquid vapor 

0.00196 0.000068 

0.00013 0.0000046 


Critical Point STP 


0.000338 0.00019 

0.0000227 0.000013 


U n certainty : The uncertainty is approximately 2% at room temperature and 1 atmosphere, rising 
to 5% going either down to 80 K or up to 2000 K. It is between 5 and 10% for pressures between 
1 and 200 atmospheres in the temperature range 80 - 400 K. and higher; and up to 10% for pressures 
greater than 200 atmospheres for the same temperature range and in the critical region. 
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Bulk Viscosity 

The .hear vi.co.it, .hould no. b, co.ta.ed with the balk .i.co.lty, Th. bulk vi.co.i.y r.l.tc. the 
now ol toohicttuo in a fluid to a. div.r E cncc of the velocity. The bulk vi.co.ity i. d.fiucd by an 


extension of the basic equation above to 


J (mom) = 2 r D - q I div u 

ss w v & 


where I is the unit tensor, div u the divergence of the velocity of the fluid, 
bulk viscosity. 


Kinematic Viscosity 

Definition: The kinematic viscosity, v, is defined by the relation 


and Tj the coefficient of 
v 


v = *n / p 

where rj is the shear viscosity and p the density. See "viscosity, 


"density. " 
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Adiabatic Compressibility 
Definition: Adiabatic compressibility is defined as 


A-40 


1 ' SV v 

3 C = - — -777 j . A useful relation is 3 C = — — 3_ 

S V \ BP /_ SCT 

S p 

where 3^. is the isothermal compressibility. 

Tables of Values : This quantity is not tabulated, but it may be obtained by means of the relationship 

e s = 1/pw 2 

where 0 is density and W is sound velocity, from the following tables. 


Units 

Range 

of Table 

Table Location 

atm 

54. 35 - 340 K 

, 0.2 - 340 atm 

C-2 

. - 1 
psia 

97. 8 - 600'R, 

1 - 5000 psia 

C -2 a 

-1 . -1 
atm , psia 

-1 

atm 

saturation boundary 

C - 5, or C 

340 - 3000 K, 

0.01 - 100 atm 

see [453] 


Graph : None 
Equation: None 
Range of Values : 

Units Triple Point Boiling Point Critical Point STP 

liquid gas liquid gas 

atm " 1 5.8xl0 " 5 474 1. 1 x 10 ' 4 0.71 » 0.72 

psia " 1 3.9 x 10 " 6 32. 2 7. 5 x 10 ' 6 0.048 » 0.049 

Uncertainty : The uncertainty in the compressed liquid varies between 2% at low pressures to 4% at 

high pressures; in the gas, well above the critical temperature, it is 1%. In the near critical region 
(T ± 1 %, p c - 20 %) the uncertainties are undoubtedly larger; however, they are not experimentally 
defined as the property diverges at the critical point. 

References : 

[64400] Weber, L. A., J. Res. Natl. Bur, Standards, 74A, 93 (1970). 

[71808] McCarty, R. D. , and Weber, L. A., Natl. Bur. Standards, Tech. Note 384 (Jul 1971). 

[ 453] Hilsenrath, J. , Beckett, C. W. , Benedict, W. S. , et al. , Natl. Bur. Standards ,Circ. 564 (1955). 

Sources reviewed but not used : 

See page A-2. 
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Mixture Properties 
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Properties of mixtures of oxygen with other fluids are not given in detail in this report. Air 
is the most prevalent mixture involving oxygen, A recent bibliography which focuses on the low 
temperature properties of air contains 604 entries, Hall (1969) [62844], This report also contains 
28 papers on the properties of air at high temperatures. Other sources containing good technical 
information on air are [453] and [V0357]. 

Information on mixtures of oxygen with fluorine are contained in NASA SP 3037 [45227] which 
includes approximately 200 references. 

Information on mixtures of oxygen with fluids other than nitrogen or fluorine can be retrieved 
by reference to the other component from the listings under Additional References’ 1 below. 

The terms excess properties or excess thermodynamic properties are included here because 
terms such as excess volume, excess enthalpy, etc. , are often used in mixture problems. The 
various types of phase equilibria, such as liquid -vapor equilibrium, are included because it is in 
these papers that much experimental mixture data for cryogenic fluids are reported. In this context, 
terms such as liquid -vapor equilibrium refer to the phases of mixtures, not to the phases of a single 
component. 

References : 

[62844] Hall, L. A., Natl. Bur. Standards, Tech. Note 383 (Oct 1969). 

[ 453] Hilsenrath, J. , Beckett, C. W. , Benedict, W. S. , et al. , Natl. Bur. Standards, C ire. No. 
564 (1955). 

[ V0357] Vasserman, A. A. , Kazavchinskii, Ya. Z. , and Rabinovich, V. A., Thermo physical 

Properties of Air and Air Components, Izdatel'stvo "-Nauka", Moskva 1966, Translated 
from Russian by Israel Program for Scientific Translations, Jerusalem 1971. 

[45227] Schmidt, H. A., NASA SP-3037 (1967). 

Additional References: 

Excess Properties 


16067 

46281 

69342 

16841 

47221 

69498 

2434b 

47225 

69684 

29057 

47776 

69776 

29102 

53664 

31496 

54B95 

35814 

63075 

37444 

64054 

41601 

66093 

43547 
670 06 

Liquid -Solid Equilibrium 









5492 

35810 

5733 
5 210 3 

5735 
6 P5 7 6 

1 C 918 

13110 

19256 

2^3 17 

7974 0 

3 112 

24413 
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Liquid- Vapor Equilibrium 


A-41 


373 

3 7 9 

929 

958 

5616 

6215 

62 43 

6349 

62 c 2 

6627 

6064 

8711 

8906 

°97* 

1 1 4 ° 4 

11645 

117 17 

12373 

12361 

12394 

12441 

12 479 

1 7 1 1 0 

13135 

13778 

13384 

152*7 

16156 

16628 

16699 

16641 

16849 

16 846 

1 7 0 1 7 

171*5 

18 = 81 

IP J73 

19620 

1 c 9 6 6 

200^4 

20135 

23400 

2 3908 

26159 

273 86 

29392 

30 3 83 

34619 

3 52^3 

36394 

36354 

39 ^ 37 

47238 

43 7 8 c 

4 4 9 45 

4688 0 

483 06 

49 C 9 5 

5 r 6 65 

5072 7 

53354 

65030 

54490 

67158 

58932 

67361 

60 347 
68675 

6336? 

62792 

63137 

64373 

64767 

65 D 1 2 

Other Equilibria 

235 

348 

483 

5099 

6497 

11900 

11995 

12079 

127C4 

13009 

13377 

14766 

15067 

16694 

24342 

25758 

2 6 6 ^ 4 

3130 5 

313 1 G 

31346 

31669 

58317 

3.3 *3 C 
63219 

33662 

67015 

33717 
690 06 

37444 

69668 

41557 

69776 

41601 

43194 

5 1 C 39 

54212 


Phase Separation 

36394 61417 61980 

Solid -Solid Equilibrium 


48? 

527 

802 

4588 

5525 

6374 

61 73 

6398 

103 85 

12827 

13468 

1564 3 

1*18 0 

18 4 5 4 

18 5 15 

22050 

22373 

23260 

24242 

24506 

31446 

32104 

32294 

72610 

34417 

34455 

3 7*41 

27 839 

38815 

45104 


46279 

4 6 64 7 

*7616 

479 22 

48210 

4*428 

4 8 790 

4 c 3 5 0 

c 2 0 Cl 3 

53150 

68937 

56300 

5 8 ? * 5 

5 8 8 7 7 

59674 

6C575 

608 65 

6 2 0 0 1 

62467 

62941 


Solid -Vapor Equilibrium 



11385 

12854 

17 013 

23909 

29390 

63560 





Solubility 


236 

771 

5363 

5617 

5615 

5716 

5398 

6252 

7125 

7650 


12215 

12781 

1 2853 

1 2 89^ 

13 7n ? 

14725 

1 6 f J 75 

19255 

1 °7 9 1 

20499 


20914 

21156 

21436 

23359 

247 30 

25358 

264 54 

2920 9 

29232 

31310 


31669 

33844 

7 4 3 51 

3 4 4 5 7 

78365 

39 3 6 3 

4 9 1 7 9 

40 40 4 

4 C 8 G 1 

44474 


45137 

52752 

54087 

5 40 89 

55393 

56205 

57104 

57331 

57491 

53731 


59497 

67352 

60823 

67749 

6 n 8 8 4 
67877 

63075 

6794? 

6 7 2 1° 
S9Q8 F 

64 ^78 

6 49 46 

64947 

6 8 8 21 

669 C 2 


Reproduced from 
best available copy. 
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Infrared Absorption {see also A-31) 


Definition : The spectral absorption coefficient k of a medium is the fractional reduction in the inten 

sity I of radiation per unit path length in passing through a homogeneous region of that medium, i. e. 
if the direction of propagation is along the z axis then 

dl/I = - k dz, or, in integral form, I = 1 ( 0 ) exp(-kz). 


Absorption Bands : k is for most gases a strong function of frequency, being zero over large ranges 

and sharply peaked in certain bands. For gaseous oxygen in the infrared there are four bands: 

i) The pure rotational band which at room temperature peaks at a wavenumber (wavenumber = 
1/wavelength) of 110 cm' 1 and has a half width at half intensity of 75 cm [V0360] , 

ii) The fundamental vibration -rotation band centered at 1556 cm with a half width of 75 cm 
IV0361], 

iii) The first overtone band centered at 3088 cm with a half width of 80 cm [V0361] , 

iv) The "atmospheric bands" centered at 7900 and 9400 cm' 1 . The half widths of these bands 
approach 100 cm [63399]. 

Absorption in the liquid state closely resembles that of the gas [65842] , [22450] . For a complete 
account of the spectroscopy of the O., molecule .including higher frequencies and the microwave spectra, 
see [V0362] , 


Graphs : B-42 rotational band 

B-42a fundamental band 

Density Dependence : For all four bands mentioned it has been established that the integrated 

absorption coefficient is proportional to the square of the density up to about 100 times S. T. P. density. 

Uncertainty: Uncertainty varies with frequency but a typical conservative estimate is 5%. . 


References : 

[ V0 360] Bosomworth, D. R. , and Gush, H. P. , Can. J. Phys. 43. 751 (1965). 

[ V0 361] Shapiro, M. M. , and Gush. H. P. , Can. J. Phys. 44, 949 (1966). 

[63399] Tabisz, G. C. , Allin, Elizabeth, and Welsh, H. L. , Can. J. Phys. 47, 2859 (1969). 
[65842] Jones, M. C. , Natl. Bur. Standards. Tech. Note 390 (1970). 

[22450] Smith, A. L,. , Keller, W. E. , and Johnston, H. L. , Phys. Rev. 79, 728 (1950). 

[ V0 362] Krupenie, P. H. ■ The Spectrum of Molecular Oxygen, N. B. S. Monograph, to be published. 

Sources reviewed but not used: 
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1 J 85 

22449 


32817 

34447 

52207 

5 30 36 

62497 

62536 


5 5 26 

5655 

22451 

23247 

34457 

37441 

53934 

57075 

5329b 

63393 


t >6 j 8 

10461 

25685 

2921 o 

36041 

3 6 1 3 C 

56362 

5 6454 


o 4 54 7 


11455 17956 

29238 30753 

4 b 1C 5 4626b 

36377 59674 

b 5267 


2 c 447 

22448 

3C 775 

32o 94 

46262 

51189 

60528 

ol466 

66347 

680 57 



Heat Transfer and Pressurization Parameters 


M3 


A number of thermodynamic expressions have become convenient for the engineer to use in 
dealing with the storage and transfer of liquefied gases. Tabulations for four such parameters for 
oxygen have been included in this Handbook. They are: 


Specific heat input 

V / 

'BH ' 

) = pc r 
; p p L 

(commonly symbolized by 9) 

V l 

,bv , 

Energy derivative 


' BP 

\ V 

(commonly symbolized by $ ) 

v ( 

v BU 

) v " c 
V v 

Isothermal bulk modulus 
(commonly symbolized by a) 

v( 

' BP 
. bV 


Volume expansivity 

_1_ 

t B V 

, \ _L / 

(commonly symbolized by 0) 

V 

\ BT 

L p v 


( — 

Vdp 


P T 

Discussion: Specific heat input, 9 (sometimes referred to as dQ/dM, heat input per increment of 

mass) is frequently expressed in terms of density instead of specific volume, i. e. , p(dH/dp) p . It is 
the amount of heat required to expel a unit mass of fluid from a storage vessel. The units are the 
same as those for enthalpy: BTU/lb or J/mol. Below is a sketch indicating the heat required at 
various densities for two choices of working pressure. 


p, mol / cm 3 - A 

xIO 4 



p, lb/ ft 3 


p, mol / cm 3 

x 10 



- 9 - 
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cm - atm / J 
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Energy derivative. is also frequently expressed in density by substituting 1/p for V. Typ- 
ical units are psia-ft 3 /BTU or atm-cm 3 /J. This parameter is often used in conjunction with the 
specific heat input, 9, to determine expulsion rates from rigid containers (see reference [37158]). 
f has a weak pressure dependence, which, if neglected, can be illustrated as in the sketch (dashed 
line) for various densities. 

Isothermal bulk modulus, q, likewise is frequently expressed in density: -p(9P/dp) x with the 

usual units of psia or atm. It is the reciprocal of isothermal compressibility -(3V/3P) X /V and is a 
convenient factor to use in certain engineering calculations. 

Volume expansivity, 8, often called simply expansivity or constant pressure expansion,is 
separately described in data sheet A-47. Units are K' 1 or °R *. A related expression is the con- 
stant pressure expansion coefficient, T(c>V/&T) p /V,but values for this latter expression have not been 
tabulated and are not as widely used. (See data sheets A-2 and A-4). 


Tables of Values; These parameters are tabulated in Tables C-2, C-2a, C-5 and C-5a as follows 


Parameter 
9 = V(3H/dV) p 

♦ = V(3P/3U) V 

a = -V(3P/3V) X 

9 = (3V/3T) p /V 


Units 

J / mol 
BTU/lb 

3 

atm-cm 

psia-ft 3 /BTU 


atm 

psia 



Graphs : None. 

Equations: None except as shown above. 


Range of Table 


Table 

Location 


54. 35 - 340 K, 0. 2 - 340 atm 
97. 8 - 600°R, 1 - 5000 psia 

saturation boundary 


C-2 

C-2a 


C-5 or C-5a 


Range of Values : 
Parameter Units 


Triple Point 
liquid vapor 


Boiling Point 
liquid vapor 


Critical 

Point 


STP 



J/mol 

15, 875 

1582 


BTU/lb 

213.4 

21. 3 

$ 

atm-cm^/ J 

26. 75 

3.94 

psia-ft 3 / BTU 

14. 63 

2. 16 


atm 

-11, 603 

-0.0015 

a 

psia 

-170, 514 

-0. 022 

B 

K" 1 

0. 00336 

0. 0184 

o R -l 

0. 00186 

0. 0102 


12,400 

2508 

(2250) 

7980 

166. 7 

33.7 

(30. 3) 

107. 3 

20. 78 

3.98 

0* 

3.92 

11. 37 

2. 18 

0* 

2. 15 

-5018 

-0.96 

0 

-1.0 

-73, 740 

-14.2 

0 

-14. 7 

0. 00438 

0. 0123 

CO 

. 00368 

0. 00243 

0. 00682 

00 

. 00204 


# Not conclusive; may be finite but small value instead of 0. 
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Uncertainty : The uncertainties for each parameter are estimated as follows: 


M3 


Parameter 

9 

$ 

a 

8 


Compressed Liquid 
2% - 3% 

2 % 

2% - 4% 

2% - 3% 


Gas and Supercritical Fluid 

2 % 

1 % 

1% - 2% 

1% - 2% 


References : 

[64400] Weber, L. A., J. Res, Natl, Bur. Standards, 74 A, 93 (1970). 

[71808] McCarty, R. D. , and Weber, L. A., Natl. Bur. Standards, Tech. Note 384 (Jul 1971). 
[37158] Forester, C. K. , Adv. in Cryo. Engrg. , Vol. l^Paper B-6; 82-91 (1967). 


Sources Reviewed but not Used: 

For Specific Heat Input: [ 5 64 6 1 ] , [V0366], 

For Energy Derivative: None. 

For Isothermal Bulk Modulus: See sheet A-2. 
For Volume Expansivity: See sheet A-47. 
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Thermal Transpiration 


A 44 

Definition: Thermal transpiration is the phenomenon of the flow of a gas at very low pressures 

through a capillary tube under the influence of a temperature gradient. In a closed system, with a 
constant temperature gradient, a steady state pressure difference will be established across the ends 
of the tube provided the mean free path of the gas is about equal to, or larger than, the diameter of 

the tube. 

Thermomolecular pressure difference: If. at the steady state, the pressures at the ends of the tubes 

are p and p , corresponding to temperatures of T R and T c> then 
H C 


P H 

o _ ' " T _ 


The subscripts H and C refer to hot and cold respectively. 

Strictly speaking, this equation only holds in the limit of zero gas pressure. At higher pressures it 
has to be modified. Note, however, that the thermal transpiration phenomenon is an apparatus effe c t . 
Therefore, correction coefficients to the equation should not be reported for a gas, but rather for a 
gas /apparatus system. 

Reference : 

[36386] Bennett, M. J. . and Tomkins, F. C. , Trans. Faraday. Soc. . 57, 185 (1957). 

S ources reviewed but not used: 

Thermal Transpiration 

4737ft 57490 58U91 65563 


Thermomolecular Pressure Ratio 
None 


100 



F ree Energy 


A-45 


Definition: The Gibbs free energy, G, is defined as G = H-TS, where H is enthalpy, T is absolute 

temperature and S is entropy. Similarly the Helmholtz free energy, F, is F = U-TS, where U is 
internal energy. 

Tables of Values: These quantities are not tabulated but may be simply obtained, using the formulae 
above, from the following tables. 


Units 


Range of Table 


Table Location 


J /mol 
BTU/lb 

J/mol, BTU/lb 


reduced, by ( 1 /RT) 
kj/kg 


54. 35 - 340 K, 0. 2 - 340 atm 
97. 8 - 600° R, 1 - 5000 psia 
saturation boundary 
340 - 3000 K, 0. 01 - 100 atm 

340 - 1300 K, 0. 25 - 1000 bar 


C -2 
C -2a 

C-5, or C-5a 
see [453] 
see [V 0357 ] 


Graph : None 
Equation : None 

Range of Values : The reference state for the Gibbs Free Energy is the ideal gas at one atmosphere 

pressure and zero absolute temperature (see A-19). 


Units 

Triple Point 

Gibbs Free Energy 
Boiling Point 

Critical Point 

STP 

J/mol 

-9831 

-12753 

-19730 

-47340 

Btu / lb 

-132. 1 

-132. 1 

-265. 1 

-636. 1 


Uncertainty : The uncertainty varies from about 0,5 J/mol in the low density limit to about 15 J/mol in 
the liquid. 

References : 

[64400] Weber, L. A., J. Res. Natl. Bur. Standards, 74A, 93(1970). 

[71808] McCarty, R. D. , and Weber, L- A., Natl. Bur. Standards,Tech. Note 384 (Jul 1971). 

[ 453] Hilsenrath, J. , Beckett, C. W. , Benedict, W. S. , et al. , Natl. Bur. Standards ,Circ. No. 

564 (1955). 

[V0357] Vasserman, A. A., Kazavchinskii, Ya. Z. , and Rabinovich, V. A., Thermophysical 

Properties of Air and Air Components Izdatel'stvo, M Nauka M , Moskva 1966, Translated from 
Russian by Israel Program for Scientific Translations, Jerusalem 1971. 

Sources reviewed but not used: 


562 790 

119UQ 16396 

47225 50723 


2607 4593 
16740 16067 
57664 59705 


c +qj 6.79 
17166 27: 45 

62526 6 0 7 5 


8579 9660 

2 7 517 3 1 k? 6 

64Q 54 65093 


1C742 1 lM b 2 
3 1 5 J C 3 7 ^ f 7 

6^776 
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Heats of T ransition 


Definition: A heat of transition is the energy associated with a change of phase or a change in solid 
structure. Besides the liquid and gas phases, oxygen has three solid phases. The various transi- 
tions and their associated latent heats are summarized below. 

Graph : B-25 heat of vaporization vs T 

Equation : None 

Range of Values: 


Transition 

Temperature (K) 

Heat of Transition (J/mol) 

normal boiling point 

90. 18 

6812 ± 7 

melting point (1 atm) 

54. 351 

444. 8 ± 1. 3 

{3 -CX solid-solid 

43. 8 

743. 1 ± 2. 1 

Y - j3 solid-solid 

23 7 

93. 8 ± 0. 4 


Uncertainty : See above. 

References : 

[ 527] Giauque, W. F. , and Johnston, H. L. , J. Am. Chem. Soc. 51_, 2300 (1929). 

[64400] Weber, L. A. , J. Res. Natl. Bur. Standards, 74A, 93 (1970). 

Sources reviewed but not used: 


18160 32104 41524 45104 45227 52701 66479 
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Volume Expansivity 


A-47 


Definition: The volume expansivity is defined as 


0 


v 



Volume expansivity is often simply called expansivity or coefficient of volume expansion. The 
property is one of the compressibilities of a gas, where here the path (condition) of the compression 
is at constant pressure. 


Tables of Values: This quantity is tabulated in Tables C-2, C-2a, C-5, and C-5a. 


Units 

Range of Table 

Table Location 

K' 1 

54. 35 - 340 K, 

0. 2 - 340 atm 

C-2 

°r’ 1 

97. 8 - 600'R, 

1 - 5000 psia 

C -2a 

k" 1 , 'r' 1 

saturation boundary 

C-5, or C 


Graph: 

None 






Equation: None 






Range 

of Values: 






Units 

Triple Point 

Boiling Point 

Critical Point 

STP 


liquid 

vapor 

liquid 

vapor 



K- 1 

0. 00336 

0. 0184 

0. 00438 

0. 0123 

03 

0. 00368 

•R- 1 

0. 00186 

0. 0102 ’ 

0. 00243 

0. 0068 

03 

0. 00204 


Uncertainty : The uncertainty in the compressed liquid is 2-3%; in the gas and supercritical fluid, 

1-2%. In the near critical region (T ± 1%, p ± 20%) the uncertainties are undoubtedly larger; 

c c 

however, they are not experimentally defined as the property diverges at the critical point. 
References : 

[64400] Weber, L. A., J. Res. Natl. Bur. Standards, 74A, 93 (1970). 

[71808] McCarty, R. D. , and Weber, L. A., Natl. Bur. Standards.Tech. Note 384 (Jul 1971). 
Sources reviewed but not used: 


4588 5215 7324 11029 16120 17018 22366 25955 29057 3G1j1 

31496 41600 6289ft 
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Miscellaneous Properties 

Included in this section are a number of properties which have not been discussed on one of 
the preceding descriptive sheets. The various terms originate in the Cryogenic Fluids Safety Grid. 

To provide a starting point for those who need information, the pages that follow present an abbreviated 
bibliography. The numbers given are Cryogenic Data Center accession numbers. In general, the 
papers listed in this section have not been reviewed to see if they are appropriate to the subject, nor 
have they been processed for entry into the ASRDI system. The exception to this is if the papers 
were processed for entry into the ASRDI system under some other properties term. For example, 
several papers under electrical properties were considered under the subject of electrical conductivity. 


Alpha Radiation 
62414 

Crystal Structure 

11797 11798 11808 11823 15183 16454 23260 27806 27836 41o5l 

46647 59563 62414 

Debye Constant 

630 C 27.55 53585 620C1 


Diffraction 

62414 

Dispersion # 

3681 19279 19292 19444 28155 29497 31671 31936 49785 63017 

Electrical Properties 

795 7735 23765 37922 43582 31485 61486 64978 

Electron Diffraction 

27806 47822 61148 62941 


Electron Radiation 
34457 


Emissivity 


30 75 3 
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ESR 


A‘99 


65064 


Gamma Radiation 

11776 13197 50319 

Ionization Potential 

33474 3^ 65 43502 43855 44084 48576 53755 64978 67015 

Irradiation 

58213 

Lattice Parameter 


118C8 

48219 

Liquid Structure 

11823 

46790 

15168 

52CC3 

18454 

61148 

24243 

£7816 

27836 

34413 

45107 

45 8 7 C 

43328 

57459 

52956 








Magnetic Properties 









12626 

63993 

25557 

66886 

27368 

63784 

3 60 4 6 

3 8 3b 8 

*1051 

45870 

46897 

53037 

55541 

Magnetic Susceptibility 









527 

35720 

994 
566 0C 

1355 
601c 7 

1656 

5490 

6c 74 

6173 

1388u 

24838 

24839 

Magnetization 










527 

35720 

994 

56503 

1355 
60 1 0 7 

1656 

5490 

6C74 

6173 

13880 

24838 

24839 

Neutron Diffraction 









533 

11878 

24243 

27836 

38368 

41051 

48790 

59563 




Neutron Radiation 


NONE 

NMR 

NONE 

Nuclear Properties 
32822 

Optical Properties 

795 19279 19444 

49920 5 1646 5233b 

63017 63123 65278 


23449 26753 29497 33745 36822 40226 43855 

55592 56759 56641 57964 59401 59545 bl724 

b54Lu 65734 o 891 o 
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67053 


A-99 

Reflectance 


Solid Density 


1 13 C 

45 8 3 

5215 

10369 

11808 

11823 

12802 

12827 

21824 23427 

31446 

3 33 u 7 

42627 

48219 

527 u 1 

63625 




Solid State properties 








38868 

47822 

49350 

52336 

62941 

b3ul7 

55278 



Specific Impulse 









7248 

7948 

111-2 

112 64 

12 J 99 

14939 

22299 

421.1 


Spectroscopy 









1086 

5718 

6168 

8 6 6 J 

10481 

31495 

43200 

47639 

5550 0 


Surface Energy 

6337 19*43 

Transmittance 

NONE 

Vibrational Properties 

4591 2 028 8 28694 31654 31671 32622 47378 48186 49785 60154 

60181 

X-Ray Diffraction 

18454 2 3u 55 23449 28645 45iu7 45o7u 46219 52uo3 62956 ott946 
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8. Section B, Figures 


LIST OF FIGURES 

Compressibility Factor ......... 

Dielectric Constant 

Dielectric Constant (Saturated Liquid and Vapor) , 

Corona Onset Voltage . . . . 

Electrical Conductivity ...... 

Specific Heat at Constant Pressure (Heat Capacity) . 

Specific Heat of Solid, Below 4 K (Heat Capacity) . 

Specific Heat of Solid, 14-54 K (Heat Capacity) . . 

Specific Heat at Constant Volume, Isotherms 

Specific Heat at Constant Volume, Isobars . 

Joule- Thomson Inversion Curve ........ 

Heat of Vaporization 
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Specific Volume (P-V-T) 

Density (P-V-T) ...... 

P vs T Phase Diagram (Skeleton) (P-V-T) ..... 

Emissivity vs. Temperature (Radiative Properties) . 

Total Band Absorptance (Radiative Properties) .... 
Velocity of Sound .......... 

Surface Tension , , , * 

Thermal Conductivity ......... 

Temperature- Entropy Chart (Thermodynamic Diagrams). 

Mollier Diagram (Thermodynamic Diagrams) ..... 

^Mollier Diagram (Supercritical) (Thermodynamic Diagrams) . 
Enthalpy- Entropy Chart (Thermodynamic Diagrams) 

Pressure- Temperature Phase Diagram (Thermodynamic Diagrams) 
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Vapor Pressure (psia/°R) ........ 
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Viscosity (Dynamic) ....... 
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Fundamental (Vibration-Rotation) Band (Infrared Absorption) . 
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B- 5 
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B-8 
B- 8a 
B-15 
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B- 1 5b 
B- 16 
B- 16a 
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B- 25 
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B- 3 1 
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B- 35 
B- 36 
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B- 37a 
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B- 37c 
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B- 38 
B- 38a 
B- 39 
B- 42 
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i00r ' _ 2000 3000 AOOD 





TEMPERATURE, K 
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G-5 


therhootn.hic properties or coexisting grseous »nd uouio oxtgen 


TEMP 

KELVIN 

PRESS 

ATM 

VOLUME ISOTHERM 

DERIVATIVE 

CC/GMQLE CC ATH/GMQL E 

ISOCMORE 
OERIVAT IVE 
ATM/K 

INTERNAL 

ENERGY 

J/GMOLE 

enthalpy entropy 

J/GMOLE J/GMOLE-K 

54.351 

54.351 

0.001 

0.001 

24.49 

2974819.07 

264156 

4458 

36.93 

0.000 

-6189.6 

1120.0 

-6189.6 

1571.6 

67.11 

209.54 

56 

56 

0.002 

0.002 

24.63 

1676345.27 

276345 

4593 

37.99 

0.000 

-6101.7 

1154.2 

-6131.7 

1619.7 

66.70 

206.33 

58 

58 

0.004 

0.904 

24.60 

1111925.72 

267042 

4755 

36.67 

0.000 

-5995.2 

1195.6 

-5995.2 

1677.6 

70.57 

202.71 

60 

60 

0.007 

0.007 

24.97 

663074.11 

257923 

4916 

35.77 

0.000 

-5688.7 

1237.0 

-5866.7 

1735.5 

72.37 

199.36 

62 

62 

0.012 

0.012 

25.14 

433699.56 

246965 

5076 

34.70 

0.000 

-5782.2 

1276.2 

-5762.2 

1793.2 

74.12 

196.26 

64 

64 

0.018 

B.018 

25. 32 
283821.73 

240226 

5235 

33.65 

0.000 

-5675.7 

1319.3 

-5675.6 

1650.6 

75.81 

193.39 

66 

66 

0.328 

0.026 

25.50 
190960. 14 

231643 

5392 

32.63 

0.000 

-5569.1 

1360.2 

-5569. g 
1907.7 

77.45 

190.74 

68 

68 

0.042 

0*042 

25.69 
131766. 10 

223232 

5546 

31.63 

0.001 

-5462.5 

1400.9 

-5462.4 

1964.5 

79.04 

166.27 

78 

70 

0.061 

0.061 

25.87 

97094.99 

214991 

5697 

30.65 

0.001 

-5355.9 

1441.2 

-5355.7 

2020.9 

60.59 

165.97 

72 

72 

0.067 

0.067 

26.07 

67161.69 

206917 

5644 

29.69 

0.001 

-5249.2 

1461.2 

-5246.9 
2076. o 

62.09 

163.64 

74 

74 

0.122 

0.122 

26.26 
49440. 13 

199006 

5967 

26.76 

0.002 

-5142.4 

1523.8 

-5142.3 

2131.6 

63.55 

161.65 

76 

76 

0.167 

0.167 

26.47 

37043.15 

191256 

6125 

27.85 

0.002 

-5035.5 
156 0.0 

-5035. u 
2186.2 

64.96 

179.99 

76 

76 

0.224 

0.224 

26.67 

26215.79 

163666 

6257 

26.96 

0.003 

-4926.5 

1596.5 

-4927.9 

2239.6 

66.37 

176.25 

68 

60 

0.297 

0.297 

26.66 

21619.46 

176234 

6363 

26.09 

0.004 

-4621.3 

1636.5 

-4620.5 

2292.5 

67.72 

176.62 

82 

82 

0.387 

0.367 

27.10 

17109.05 

166953 

6502 

25.24 

0.0U5 

-4714.0 

1673.6 

-4713. u 
2344.1 

89.05 

175.09 

64 

64 

0.497 

0.497 

27.32 

13567.75 

161623 

6613 

24.41 

0.006 

-4606.6 

1710.3 

-4605.2 

2394.5 

90.34 

173.64 

66 

86 

0.631 

0.631 

27.55 

10916.43 

154642 

6716 

23.60 

0.006 

-4490.9 

1745.9 

-4497.1 
2443. 7 

91.61 

172.29 

86 

66 

0.791 

0.791 

27.78 

6666.59 

146007 

6609 

22.80 

0.009 

-4391.0 

1780.7 

-4366.6 

2491.5 

92.05 

171.00 

90 

90 

0.981 

0.961 

28.02 

7275.38 

141315 

6692 

22.03 

0.012 

-4202.6 

1614.5 

-4260.1 

2537.9 

94.06 

169.79 

90. 180 
90. 180 

1.300 

1.000 

28.04 

7150.15 

140720 

6699 

21.96 

0.012 

-4273.1 

1817.5 

-4270.3 
2542 * u 

94.17 

169.66 

92 

92 

1.205 

1.205 

28.27 

6023*11 

134764 

6965 

21.27 

0.014 

-4174.4 

1647.2 

-4171.. 

2562.6 

95.26 

166.63 

94 

94 

1.466 

1.466 

28.52 

5028.47 

126353 

7027 

20.54 

0.017 

-4065.7 

1676.6 

-4061.4 

2625.0 

96.43 

167.53 

96 

96 

1.766 

1.766 

26.79 

4230.71 

122079 

7077 

19.81 
0 .020 

-3956.6 

1909.2 

-3951.4 

2666.8 

97.57 

166.46 

96 

98 

2.114 

2.114 

29.06 

3565.00 

115939 

7114 

19.11 

0.024 

-3647.1 

1936.2 

-3640.9 

2706.2 

96. 70 
165.40 

100 

100 

2.509 

2.509 

29.34 

3057.86 

109933 

7139 

18.42 

0.029 

-3737.2 

1966.0 

-3729.7 

2743.4 

99.62 

164.52 

102 

102 

2.957 

2.957 

29.63 

2624.06 

104056 

7150 

17.74 
0 .034 

-3626.6 

1992.3 

-3617.9 

2776.6 

100.91 

163.60 

104 

104 

3.462 

3.462 

29.93 

2264.42 

96312 

7147 

17.08 
0 .039 

-3515.6 

2017.1 

-3505.3 

2611.5 

101.99 

162.71 

106 

106 

4.029 

4.029 

30.24 
1964. 12 

92694 

7130 

16.43 

0.046 

-3404.3 

2040.3 

-3392.3 

2842.1 

103.05 

161.65 

106 
10 6 

4.661 

4.661 

30.57 

1711.70 

67202 

7097 

15.80 
0 .053 

-3292.1 

2061.6 

-3277.7 

2670.1 

104.10 

161.01 

110 

110 

5.363 

5.363 

30.90 

1496.21 

61835 
7 049 

15.17 

0.061 

-3179.2 

2061.5 

-3162 • * 
2895.0 

105.14 

160.20 


c v 

Crx VELOCITY 

SURFACE 


OF 

SOUhO 

TENSION 

J/Q MOLE 

-K 

M/SEC 

DYnE/CH 

35.65 

53.27 

1159 

22.649 

20.81 

29. 13 

141 


35.29 

53.26 

1149 

22.194 

20. 61 

29.13 

143 


34. 86 

53.25 

H3o 

21 .645 

20.61 

29. 14 

145 


34. 45 

53.25 

1124 

21.098 

20.81 

29.15 

148 


34.06 

53.26 

111 0 

20.554 

20. 82 

29.16 

150 


33.67 

53.27 

1097 

20.013 

20. 82 

29.18 

152 


33. 30 

53.29 

1063 

19.474 

20. 83 

29.21 

155 


32. 94 

53.31 

1070 

16.936 

20.84 

29.25 

157 


32. 59 

53.34 

10 5b 

16.405 

20.65 

29.30 

159 


32* 26 

53.38 

1 o 4 1 

17 .874 

20. 87 

29. 35 

161 


31.93 

53.43 

lo2 7 

17.346 

20. 69 

29.43 

163 


31.61 

53.49 

1012 

16.822 

20.91 

29.51 

165 


31.31 

53.56 

997 

16.300 

2 0*95 

29.62 

167 


31.01 

53.64 

982 

15.761 

2'J. 96 

29.74 

169 


30* 73 

53.73 

967 

15.265 

21. 03 

29. 69 

171 


30.45 

53.84 

952 

14.753 

21. 06 

30.06 

173 


30. 16 

53.96 

936 

14.243 

21.13 

30.26 

174 


29. 92 

54.10 

921 

13.737 

21. 20 

30.49 

176 


29.67 

54. 26 

905 

13.235 

21.26 

3C. 74 

178 


29. 64 

54.26 

903 

13.190 

21.26 

30.77 

178 


29.42 

54.44 

869 

12.735 

21.36 

31.04 

179 


29. 16 

54.64 

672 

12.240 

21. 45 

31.37 

180 


28.95 

54.87 

65b 

11.740 

21. 56 

31.73 

182 


28. 73 

55. 13 

039 

11.259 

21.68 

32. 14 

163 


28. 51 

55.42 

823 

10.775 

21. 80 

32.60 

184 


26. 30 

55. 74 

o 06 

10.294 

21. 94 

33.11 

185 


28. 10 

56.10 

768 

9.816 

22.09 

33.66 

186 


27. 90 

56.51 

771 

9.345 

22.26 

34.30 

167 


27. 71 

56.96 

753 

6.877 

22. 44 

34.99 

167 


27.52 

57.47 

736 

6.413 

22.63 

35. 76 

188 
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C-5 


THERHOOYNAMIC PROPERTIES OP COEXISTING GASEOUS ANO LIQUID OXYGEN 


TEMPERATURE 

DENSITY 

VtOM/DV>p 

V (OP/OU»v 

-V COP/D V ) T 

(DV/DTWV 

thermal 

VISCOSITY 

THERMAL 

DIELECTRIC 

PRANDTL 






CONDUCTIVITY 


OIFFUSIVITY 

CONSTANT 

NUMBER 

KELVIN 

GMOLE/CC 

J/GMOLE 

CC-ATM/J 

ATM 

1 / KELVIN 

MN/CM-K 

G/CM-S 

SQ CM/SEC 










X 10* 




54.351 

0.040832 

15975.36 

26.745 

11602.61 

0. OC 33552 

1.92944 

6.1936 

0.00069 

1.56666 

5.3437 

54.351 

0.000000 

1582.30 

3.944 

0.00 

0.0164097 

0.04629 

0.0392 

4.93158 

1.00000 

0 .7392 

56 

0.040606 

15732.34 

26.510 

11221.23 

0.0033853 

1.91433 

5.6469 

0.00069 

1.56505 

5.0835 

56 

0.000001 

1630.02 

3.944 

0.00 

0.0178727 

0.04962 

0.0406 

3.20904 

l.O&Oul 

0 .7366 

59 

0.040330 

15557.15 

26 .219 

10769.88 

0.0034231 

1.69526 

5.4564 

0.00086 

1,56064 

4.7895 

59 

0.000001 

1687.76 

3.945 

0.00 

0.0172652 

0.05170 

0.0419 

1.97267 

1.00001 

0.7380 

60 

0.040054 

15379.94 

25.920 

10330.73 

0.0034625 

1.87550 

5.0906 

0.00066 

1.55621 

4.5173 

60 

0.000001 

1745.29 

3.945 

0.01 

0.0167020 

0.05358 

0.0434 

1.25556 

i.OOOOZ 

0.7376 

62 

0.039776 

15200.66 

25.615 

9903.53 

Q. 0035037 

1.85503 

6.7540 

0.00066 

1.55177 

4.2654 

62 

0.000002 

1802.50 

3.946 

0.01 

0.0161799 

0.05548 

0.0449 

0.62502 

1.0CC-3 

0.7374 

64 

0.039496 

15019. 15 

25.30 3 

9466.01 

0.0035468 

1.83392 

4.4419 

0.00067 

1.54732 

4.0321 

64 

0.000004 

1859.35 

3.946 

0.02 

0.0156962 

0.05739 

0.0464 

0.55614 

1 • J & Ob 4 

0.7373 

66 

0.039215 

14835.39 

24.985 

9083.93 

0.0035919 

1.81220 

4.1526 

0.00067 

1.54285 

3.6161 

66 

0.000005 

1915.72 

3.947 

0.03 

0.0152466 

0.05932 

0.0479 

0.38779 

1.00006 

0.7375 

69 

0. 038933 

16649.26 

24.661 

8691.04 

0.0036391 

1.78991 

3.6649 

0.00086 

1.53637 

3.6160 

69 

0.000000 

1971.48 

3.948 

0.04 

0.0148359 

0.06127 

0.0495 

0.27606 

1.00009 

0 .7379 

70 

0.038649 

16460.67 

24.332 

6309.10 

0.0036667 

1.76710 

3.6366 

0.00066 

1.53386 

3.4308 

70 

0.000011 

2026.52 

3.949 

0.06 

0.0144560 

0.06325 

0.0510 

0.20099 

1.00013 

0.7366 

72 

0.038363 

16269.56 

23.997 

7937.88 

0.0037409 

1.74300 

3.4070 

0.00085 

1.52934 

3.2593 

72 

0.000015 

2080.68 

3.951 

0.09 

0.0141078 

0.06525 

0.0526 

0.14933 

1*00016 

0.7396 

74 

0.038075 

14075.81 

23.658 

7577.15 

0*0037956 

1.72006 

3.1940 

0.00065 

1.52460 

3.1006 

74 

0.000020 

2133.83 

3.952 

0.12 

0.0137903 

0.06726 

0.0542 

0.11303 

1*00024 

0.7410 

76 

0.037785 

13879.36 

23.314 

7226.67 

0.0030536 

1.69566 

2.9966 

0.00064 

1.52023 

2.9539 

76 

0.000027 

2185.81 

3.954 

0.17 

0.0135025 

0.06934 

0.0556 

0.06703 

1.00032 

0.7428 

79 

0.037493 

13689.09 

22.966 

6686.24 

0.0039169 

1.67120 

2*6141 

0.00063 

1.51564 

2.6162 

79 

0.000035 

22 36.48 

3.957 

0.22 

0.0132439 

0.07164 

0.0575 

0.06605 

1.00042 

0.7451 

91 

0.037199 

13477.93 

22.615 

6555.63 

0.0039796 

1.66635 

2.6449 

0.00063 

1.51102 

2.6929 

90 

0.000046 

2285.69 

3.959 

0.29 

0.0130136 

0.07350 

0.0592 

0.05396 

1.00054 

0.7478 

92 

0.036902 

13272.78 

22.260 

6234.65 

0.0040402 

1.62108 

2.4661 

0.00062 

1.50637 

2.5772 

92 

0.000058 

2333.26 

3.962 

0.36 

0.0128113 

0.07578 

0.0609 

0.04337 

1.00069 

0.7511 

94 

0.036692 

13066.55 

21.901 

5923.08 

0.0041209 

1.59550 

2.3429 

0.00001 

1.50169 

2.4706 

94 

0.000074 

2379.09 

3.965 

0.49 

0.0126365 

0 .07802 

3.0627 

0.03526 

1.00067 

0.7550 

96 

0.036300 

12853.15 

21.540 

5620.73 

0.0041983 

1.56964 

2.2064 

0.00060 

1.49697 

2 .3726 

96 

0.000092 

2623.03 

3.969 

0.62 

0.0124869 

0.08033 

0.0645 

0.02896 

1.00109 

0 .7596 

98 

0.035994 

12638.49 

21.177 

5327.40 

0.0042607 

1.54352 

2.0636 

0.00079 

1.49222 

2.2625 

89 

0.000113 

2466.96 

3.97 2 

0.77 

0.0123603 

0.08270 

0.0664 

0.02406 

1.00134 

D * 7 646 

99 

0.035686 

12420.44 

20.810 

5042.92 

0.00 43687 

1.51715 

1.9663 

0.00076 

1.46742 

2.2000 

90 

0.000137 

2506.75 

3.977 

8.95 

0.0122747 

0.08514 

0.0663 

0.02015 

1.00163 

0.7709 

90.190 

0.035658 

12600.64 

20.77 7 

5017.74 

0.0043769 

1.51477 

1.9564 

0.00076 

1.46699 

2.1929 

90.190 

0.000140 

2509.22 

3.977 

0.96 

0.0122676 

0.06537 

0.0665 

0.01964 

1.00166 

0.7714 

92 

0.035376 

12198.91 

20.442 

4767.10 

0.00 44627 

1.49057 

1.6614 

0.00077 

1.46256 

2.1246 

92 

0.000166 

2542.30 

3.981 

1.16 

0.0122001 

0.06766 

0.0703 

0.01701 

1.00197 

0 .7777 

94 

0.035058 

11973.81 

20.071 

4499.77 

0.0045636 

1.46379 

1.7623 

0.00076 

1.47770 

2.0559 

94 

0.000199 

2577.51 

3.986 

1.40 

0.0121607 

0.09027 

0.0723 

0.01447 

1.00236 

0.7655 

96 

0.034738 

11745.00 

19.699 

4240.76 

0.0046719 

1.43683 

1.6705 

0.00075 

1.47276 

1.9937 

96 

0.000236 

2610.30 

3.990 

1.67 

0.0121570 

0 .09297 

0.0745 

0.01239 

1.00281 

0 .7943 

98 

0.036416 

11512.39 

19.325 

3969.91 

0.0047066 

1.40970 

1.5054 

0.00074 

1.46 777 

1.9376 

98 

0.000279 

2640.57 

3.996 

1.96 

0.0121734 

0 • Q 9576 

0.0767 

0.01066 

1.00331 

0 .6041 

100 

0.036095 

11275.83 

18 .949 

3747.07 

0.0*49146 

1.36241 

1.5066 

0.00073 

1.46272 

1.8874 

10 0 

0.000327 

2668.27 

4.001 

2.33 

0.0122169 

0.09867 

0.0709 

0.00925 

1.00389 

0.6150 

102 

0.033751 

11035.19 

18.572 

3512.06 

0.0050511 

1.35496 

1.4335 

0.00072 

1.45761 

1.8426 

102 

0.000381 

2693.32 

4.006 

2.72 

0.0122943 

0.10166 

0.0613 

0.00606 

1.00453 

0.8273 

104 

0.033412 

10790.34 

10.192 

3284.60 

0.0051992 

1.32742 

1.3657 

0.00071 

1.45242 

1.8036 

104 

0.000642 

2715.65 

4*012 

3.16 

0.0126012 

0.10463 

0.0637 

0.00705 

1.00525 

b .6406 

106 

0.033067 

10541.12 

17 .811 

3065.11 

0.0053606 

1.29974 

1.3028 

0.0007b 

1.44716 

1.7701 

10 6 

0.000509 

2735.21 

4.017 

3.63 

0.0125411 

0.10610 

0.0863 

0.00619 

1 .Q 06b 5 

0.8559 

10 9 

0.032716 

10287.39 

17.428 

2652.87 

0.0055371 

1.27194 

1.2444 

0.00066 

1.44181 

1.7416 

108 

0.000594 

2751.93 

4.023 

4.15 

0.0127164 

0.11152 

0.0890 

0.00545 

1.0C695 

0.8726 

110 

0.032359 

10028.96 

17.042 

2647.96 

8.0057306 

1.244*02 

1.1902 

0.00067 

1.43637 

1.7184 

110 

0.000667 

2765.76 

4.026 

4.71 

0.0129296 

0.11509 

0.0918 

0.00462 

1.0 b 794 

0.8911 
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C-5 


THERHOOVNAMIC PROPERTIES OF COEXISTING GASEOUS ANO LIUUIC OXYGEN 


TEMP 

PRESS 

VOLUME 

ISOTHERM 

DERIVATIVE 

I SO CHORE 
DERIVATIVE 

INTERNAL 

ENERGY 

ENTHALPY 

ENTROPY 

C v 

Cp 

VELOCITY 
OF SOUND 

SURFACE 

TENSION 

KELVIN 

A TM 

CC/GHOLE 

CC ATM/GNOLE 

ATM/K 

j/ghole 

J/GHOLE 

J/GHOLE-K 

J/G HOLE - K 

M/StC 

DYNE/CM 

112 

6.139 

31.26 

76992 

16.57 

-3065,5 

-3066. » 

106.17 

27. 36 

56.05 

716 

7.954 

112 

6.139 

1316.97 

6969 

0.070 

2099.6 

2916.6 

159.61 

22.03 

36.61 

106 


Lit 

6.999 

31*63 

71672 

13.97 

-2950.9 

-2926.5 

107.10 

27. 16 

56.70 

699 

7.500 

ilk 

6.999 

1161.16 

6906 

0.000 

2115.2 

2936.2 

156.66 

23.05 

37.55 

109 


116 

7.936 

32.02 

66676 

13.36 

-2635.2 

-2609.5 

106.19 

26.99 

59. 43 

601 

7.C51 

116 

7.936 

1027.69 

6606 

0.092 

2129.0 

2959.0 

157.60 

23.26 

30.59 

109 


116 

6.961 

32.62 

61602 

12.60 

-2716.5 

-2669.1 

109.19 

26.63 

6C.25 

b62 

6.6C7 

116 

6.961 

911.99 

6690 

0.106 

2160.6 

2966.6 

157.16 

23.52 

39. 75 

109 


12 0 

10.002 

32.69 

96692 

12.23 

-2600.5 

-2966.9 

110.19 

26.67 

61.19 

643 

6.160 

120 

10.062 

611.99 

6996 

0.119 

2169.6 

2976.6 

156.60 

23.76 

41.04 

109 


122 

11.300 

33.31 

92226 

11.67 

-2661.1 

-2662.9 

111.16 

26. 53 

62.27 

623 

5.735 

122 

11.300 

726.02 

6662 

0.135 

2156.6 

2969.6 

155.67 

24.06 

42.49 

109 


12* 

12.621 

33.79 

67726 

11.11 

-2366.1 

-2316. S 

112.17 

26.39 

63.49 

603 

5.307 

126 

12.621 

667.27 

6229 

0.153 

2160.3 

2966.6 

156.95 

26.35 

46.13 

109 


126 

16.069 

36.31 

63362 

10.56 

-2237.3 

-2166.6 

113.15 

26.26 

64.91 

563 

4.066 

126 

16.169 

979.72 

6036 

0.173 

2161.2 

2966.6 

156.23 

26. 65 

45.99 

109 


126 

19.991 

36.66 

39132 

10.02 

-2112.6 

-2057.3 

116.16 

26.15 

66.56 

562 

4.471 

126 

19.991 

920.03 

9621 

0.196 

2150.0 

2960.3 

153.91 

26.97 

40.12 

166 


130 

17.269 

39.69 

39969 

9.62 

-1906.0 

-1922.9 

115.16 

26.60 

69.16 

544 

4.064 

130 

17.269 

667.09 

9979 

0.221 

2153.0 

2969.3 

152.76 

25.31 

50.60 

166 


132 

19.031 

36.09 

32699 

9.03 

-1053.9 

-1706.3 

116.15 

26.46 

70.70 

521 

3.663 

132 

19.031 

619.66 

9316 

0.290 

2163.1 

2952.7 

152.06 

25.66 

53.46 

187 


136 

• 20.962 

36.79 

27769 

6.91 

-1719.9 

-1661.6 

117.17 

26.37 

74.20 

496 

3.271 

136 

26.962 

377.60 

9027 

0.263 

2120.0 

2930. 0 

151.29 

26.86 

56.90 

166 


136 

22.966 

37.99 

26262 

7.96 

-1502.5 

-1695. u 

110.20 

26.30 

77.25 

475 

2.666 

136 

22.966 

339.63 

6719 

0.320 

2109.6 

2906.5 

150.53 

26.47 

61.03 

166 


130 

29.170 

36.60 

20776 

7.66 

-1661.1 

-1363.2 

119.26 

26b 36 

S1.19 

451 

2.511 

136 

29.170 

309.36 

6376 

0.363 

2006.2 

2662.9 

169.73 

26.90 

66.14 

105 


160 

27.901 

39.39 

17392 

6.90 

-1299.0 

-1165.6 

120.31 

26.36 

06.45 

425 

2.146 

160 

27.901 

276.21 

6003 

0.612 

2092.0 

2616.1 

166.90 

27.36 

72.63 

163 


162 

29.966 

60.63 

16166 

6.36 

-1163.0 

-1020.1 

121.61 

26.52 

93.61 

396 

1.792 

162 

29.966 

269.79 

3996 

0.670 

2011.3 

2757.9 

166.03 

27. 69 

01.10 

162 


166 

32.631 

61.66 

11263 

5.65 

-903.6 

-665.6 

122.56 

26.73 

103.71 

372 

1.450 

166 

32.631 

219.93 

1196 

0.936 

1999*6 

2665.6 

167.09 

26.66 

93.04 

161 


166 

39.666 

63.17 

6737 

5.26 

-013.9 

-656.9 

123.76 

27.06 

114.96 

343 

1.122 

166 

39.666 

199.06 

2667 

0.622 

1096.0 

2596.7 

166.05 

29.16 

110.71 

179 


166 

36.666 

66.99 

6101 

6.71 

-630.6 

-695.2 

125.06 

27.56 

136.06 

311 

0.611 

166 

36.666 

171.69 

2126 

0.727 

1607.0 

2677.6 

166.00 

29.95 

160. IS 

177 


190 

61.636 

67.36 

3667 

6.13 

-629.1 

-225.2 

126.50 

20.20 

179.13 

276 

0.521 

190 

61.636 

169.13 

1906 

0.669 

1666.2 

2317.6 

163.65 

31.01 

200.53 

176 


192 

69.061 

90.90 

1963 

3.50 

-179.9 

52.7 

120.23 

29. 94 

201.53 

240 

G.256 

192 

69.061 

126.20 

660 

1.07 

1912.3 

2086.2 

161.62 

33.36 

366.53 

171 


196 

66.679 

96.66 

311 

2.66 

200.0 

666.6 

130.96 

33. 30 

1249.40 

192 

0.041 

196 

196.976 

196.976 

66.679 

69.767 

69.767 

97.60 

73.37 

73.37 

606 

1.63 

1169.1 

1667.5 

136.67 

37.02 

794. 32 

16b 

0.000 
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C-5 


thermodynamic properties of coexisting gaseous and lIQuio oxygen 


TEMPERATURE 

DENSITY 

V (OH/OV)p 

V<OP/OU) v 

-V (OP/DV ! t 

(DV/OTWV 

THERMAL 

VISCOSITY 

THERMAL 

01 ELECTRIC 

PRANOTL 





CONDUCTIVITY 


DIFFUSIVITY 

CONS T ANT 

NUMBER 

KELVIN 

GMOLE/CC 

J/GMOLE 

CC-ATM/J 

ATM 

| /KELVIN 

H*/CM-K 

G/CM-S 

SQ CM/SEC 










X 1C 3 




112 

0.031992 

9765.65 

16 . 65 4 

2450.32 

0 • CC 59441 

1.21600 

1.1399 

0.00365 

1.43063 

1.7035 

112 

0.000760 

2776.62 

4.034 

5.31 

0.0131642 

0.11682 

0.0947 

0.00427 

1.00964 

0.9116 

114 

0.031616 

9497.25 

16.262 

2259.61 

0.0061603 

1.16787 

1.0933 

0.00064 

1 .4 25i9 

1.0876 

114 

0.000661 

2764.45 

4 .039 

5.95 

0.0134643 

0.12274 

V * 0 97 7 

0 . 0 0 36 C 

1.3 1025 

3.9344 

116 

0.031235 

9223.57 

15.667 

2076.37 

0.0064426 

1.15963 

1.0494 

0.0006? 

1.4194? 

1 .0606 

116 

0.000973 

2769.18 

4.045 

6.62 

0.0136350 

0.12664 

0 .1009 

0.0033e 

1.0 1159 

0.9597 

116 

0.030642 

6944.40 

15.467 

1899.94 

0 . 0 C 67 364 

1.13127 

1.CC67 

0 .0006 1 

1.41352 

1 . b 7 90 

116 

0.001097 

2790.73 

4.051 

7.34 

0.0142426 

0.13115 

0.1043 

0.00301 

1.0 13 b 7 

G.B879 

120 

0.030436 

6659.46 

15.061 

1730.46 

0.0070666 

1.10279 

0.9708 

0.00059 

1 .40747 

1.0634 

120 

0.001232 

2769.04 

4.057 

8.08 

0.0147157 

0.13566 

0.1076 

0.00268 

1.0 1469 

1 . 1 95 

122 

0.030023 

6366 .64 

14.649 

1567.96 

0.0074403 

1.07416 

0.9353 

0.00057 

1.40126 

1.6943 

122 

0.001361 

2764.01 

4.062 

8.84 

0.0152639 

0.14Q46 

0.1116 

0.00239 

1.01648 

1 .0549 

124 

0.029593 

6071.70 

14.226 

1412.43 

0.0076663 

1.04536 

0.9023 

Q. 00056 

1.39466 

1.7121 

124 

0.001545 

2775.57 

4.066 

9.62 

0.0159003 

0.14550 

0.1155 

0.00213 

1.3 1645 

1.0949 

126 

0.029146 

7766.61 

13.796 

1263.92 

0.0063557 

1.01643 

3.6708 

0.00054 

1.36626 

1.7379 

126 

0.001725 

2763.62 

4.075 

10.41 

0.0166417 

0.15250 

0.1197 

0.00192 

1.D2061 

1.1279 

126 

0.026667 

7459.52 

13.351 

1122.56 

0.0069226 

0.96726 

0.6470 

0.00052 

1.3614? 

1.7844 

126 

0.001923 

2746.06 

4.061 

11.19 

0.0175099 

0.16006 

0.1241 

G. 00173 

1.Q23U0 

1.1657 

130 

0.026212 

7297.18 

12.615 

1014.76 

0.0094774 

0.95629 

0.6235 

0.00049 

1.37443 

1.6572 

13 0 

0.002141 

2726.83 

4.067 

11.94 

0.0165562 

0.16646 

0.1266 

O.C0155 

1.02563 

1 .2090 

132 

0.027711 

6966.14 

12.298 

889.39 

0.0101465 

0.92 672 

0.7993 

0.00047 

1.367ub 

1.9014 

132 

0.002362 

2703.70 

4.094 

12.66 

0.0197606 

0.17773 

0.1336 

0.00140 

1.02654 

1.2585 

134 

0.027164 

6591.60 

11.676 

755.44 

0.0112667 

0*69662 

0.7746 

0.00045 

1.35935 

2.L0C5 

134 

0.002646 

2676.75 

4 .101 

13.31 

0.0212576 

0.16610 

0.1392 

0.00125 

1.33176 

1.3162 

136 

0.026629 

6260.21 

11.395 

646.61 

0.0123405 

0.06655 

0.7 493 

0.00042 

1.35125 

2.0626 

136 

0.002944 

2645.93 

4.10 9 

13.68 

0.0230673 

0.19961 

0.145b 

0.00111 

1.0 3536 

1.3845 

136 

0.026040 

5906.75 

10 .858 

541.02 

0.0137460 

0.63762 

0.7233 

0.0004C 

1.34269 

2.19C6 

138 

0.003275 

2611.21 

4.116 

14.33 

0.0253293 

0.21323 

0.1514 

0.00096 

1.33938 

1.4672 

14 0 

0.025411 

5540.21 

10.267 

441.94 

0.0156035 

0.60651 

0.6965 

0.00037 

1.33359 

2.3329 

140 

0.003647 

2572.60 

4.126 

14.60 

0.0262315 

0.22691 

0 .1563 

0.00066 

1.0 4392 

1.5693 

142 

0.024732 

5162.80 

9.696 

350.79 

0.0161314 

0.77446 

0 .6666 

0.00033 

1.32362 

2.5254 

142 

0.004069 

2536.16 

4.136 

14.64 

0.0320663 

0.24774 

0.1659 

Q.QC075 

1.04906 

1 .6993 

144 

0.023990 

4791.62 

9.116 

270.19 

0.0216435 

0.74140 

0.6393 

0.00030 

1.31320 

2.7949 

144 

0.004555 

2464.09 

4.149 

14.37 

0.0374563 

0.27126 

0.1745 

0.00064 

1.055U5 

1 .6709 

146 

0.023167 

4406.21 

6.419 

202.40 

0.0260765 

0.71211 

0.6062 

0.00027 

1.30146 

3 .0666 

146 

0.005126 

2434.71 

4.161 

13.67 

0.0454734 

0.30254 

0.1645 

0.00053 

1.06210 

2.1096 

146 

0.022227 

3972.25 

7.70 0 

135.61 

0. 0347553 

0.71096 

0.5745 

0.00023 

1.26819 

3.4666 

146 

0.005616 

2362.61 

4.172 

12.36 

0.0566294 

0.34633 

0 .1961 

0.00043 

1.07067 

2.4663 

19 0 

0 .021107 

3535.77 

6.927 

81.62 

0.0506619 

0.72352 

0.5367 

0.00019 

1.27246 

4.1524 

19 0 

0.006705 

2330.22 

4.160 

10.10 

0.0660549 

0.42656 

0.2112 

0*00032 

1,0 8174 

3.0666 

19 2 

0.019646 

3070.27 

5.949 

38.17 

0.0916949 

0.76199 

0 .4909 

0.00014 

1.25216 

5.5232 

152 

0.007924 

2264.42 

4.041 

6.66 

0.1604464 

0.60369 

0.2318 

0.00021 

1* 0 9 7 u 7 

4.3967 

15 4 

0.017104 

2497.74 

4.676 

5.33 

0.5002429 

1.07329 

0.4198 

0.00005 

1.21734 

15.2727 

154 

0.010225 

2291.54 

3.782 

4*13 

0.3466316 

0.70937 

d * 2719 

0.00309 

1.12642 

9.5134 

154.576 

0.013630 

2253.60 





0.3381 


1.17062 


154.576 

0.013630 

2253.60 





0.3361 


1.17062 
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Table C-2 

Thermodynamic Properties of Oxygen (Isobars, Metric Units) 


Preceding page blank 
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C-2 

THERMODf NANIC PROPERTIES OF OXYGEN 


0 . 1 0 Ci ATM ISOBAR 


TEMPERATURE 

KELVIN 


VOLUME 

CC/GMOLE 


ISOTHERM isochore 
DERIVATIVE DERIVATIVE 
CC ATM/GMOLE ATH/K 


INTERNAL 

ENERGY 

J/GMOLE 


ENTHALPY ENTROPY 
J/GMOLE J/GMOLE-K 


C v C p 

J/G MOLE -K 


54.352 

24.49 

56 

24.63 

58 

24.60 

60 

24.97 

62 

25.14 

64 

25.32 

66 

25.50 

66 

25.69 

70 

25.87 

72 

26.07 

72.791 

26.14 

72.791 

59371.64 

74 

60374.67 

76 

62033.01 

78 

63690.09 

60 

65346.03 

62 

67000.94 

64 

66654.92 

86 

70308.06 

66 

71960.42 

90 

73612.07 

92 

75263.08 

94 

76913.49 

96 

78563.36 

98 

80212.72 

10 0 

81661.63 

102 

83510.10 

104 

65158.18 

106 

66805.89 

106 

88453.26 

110 

90130.32 

112 

91747.08 

114 

93393.56 

116 

95039.79 

116 

96685.78 

1*0 

98331.55 

122 

99977.10 

124 

101622.46 

126 

103267.64 

126 

104912.64 

130 

106557.47 

132 

106232. 16 

134 

109646.70 

136 

111491.10 

138 

113135.38 

140 

114779.53 

142 

116423.57 

144 

118067.50 

146 

119711.33 

148 

121355.06 

150 

122996.69 

15 2 

124642.24 

154 

126265. 71 

156 

127929.10 

15 8 

129572.41 

16 0 

131215.65 

165 

135323.46 

170 

139430.69 

175 

143537.96 

180 

147644. 77 

185 

151751.30 

190 

155857.58 

195 

159963.64 

20 0 

164069.50 

210 

172280.71 

220 

180491.32 

230 

186731.42 

240 

196911.11 

25 0 

205120.44 

260 

213329.46 

27 0 

221536.21 

260 

229746.73 

29 0 

237955.04 

300 

246163.18 

310 

254371.16 

32 0 

262579.00 

330 

270786.70 

34 0 

278994.30 


254171 

30.93 

276363 

37.99 

267059 

36.87 

25794G 

35.77 

249002 

34.70 

24024 2 

33.65 

231656 

32.63 

223243 

31.63 

214996 

30.65 

206919 

29.70 

203767 

29.32 

5901 

0.001 

6002 

0.001 

6170 

0.001 

6337 

0.001 

6504 

0 .001 

6671 

0.001 

6638 

o.oet 

7004 

o.ooi 

7171 

0.001 

7337 

0.001 

7503 

0.001 

7669 

0.001 

7635 

0.001 

5001 

0.001 

8166 

0 .0*1 

8332 

0 .00 1 

6497 

0.001 

6663 

0.001 

6628 

0*001 

6993 

0.001 

9159 

0.001 

9 324 

0 .001 

9469 

0.001 

9654 

0 .001 

9819 

0.001 

9964 

Q.001 

10149 

0.001 

10314 

3.001 

10479 

0.001 

10644 

0.001 

10609 

3.001 


>6169.6 -6169.3 

-61b 1 • 6 -6101*5 

-9995.3 -5995.0 

-5666.6 -5666.5 

-5762.2 -5762.0 

•5675.7 -5675.5 

-5569.2 -5566.9 

-5462.6 -5462.3 

-5355.9 -5355.6 

-5249.2 -5246.9 

-5206.9 -5206.7 

1497.0 2096.5 

1522.3 2134.1 

1564.2 2192.8 

1606.1 2251.5 

1646.8 2310.1 

1669.6 2366.7 

1731.7 2427.3 

1773.5 2465.9 

1815.3 2544.4 

1657.1 2602.9 

1696.6 2661.5 

1940.6 2719.9 

1962.4 2776.4 

2024.1 2636.9 

2065.9 2695.3 

2107.6 2953.7 

2149.3 3012.2 

2191.0 3070.6 

2232.7 3129. C 

2274.4 3167.4 

2316.1 3245.6 

2357.6 3304.1 

2399.5 3362.5 

2441.2 3420.9 

2462.9 3479.2 

2524.5 3537.6 

2566.2 3595.9 

2607.9 3654.2 

2649.5 3712.6 

2691.2 3770.9 

2732.9 3629.2 


o7 • 11 
66.70 
70.57 
72.37 

74.12 
/5.61 
77.45 
79.34 

60.56 
62.09 

62.67 

163.03 

163.52 
164.30 
165.06 

165.60 

166.53 
167.23 
167.92 

166.60 
169.25 

169.90 

190.52 

191.14 
191.74 
192.33 

192.91 
193.46 

194.04 

194.56 

195.12 
195.64 

196.16 

196.67 

197.17 
197.66 

198.14 
196.61 
199.06 
199.54 
199.99 
200.44 


35.65 

35.29 
34.86 
34*45 
34. 06 
33 .67 

33.30 
32 .94 
32.59 
32.26 

32.13 

23.66 

20.67 
20.67 
20.66 
20.66 
20.65 
20.65 
20 .65 
20.84 
20.64 
20.84 

20.63 

20.63 

20.63 

20.63 

20.63 

20.62 

20.62 

20.62 

20.62 

20.62 

20.62 
20.62 
20.62 
20.62 
20.61 
20.61 
20. OL 
20.61 

23.61 

20.61 


5 3.26 
53.2b 
53.25 

53.25 

53.26 

53.27 

53.29 

53.31 

53.34 

53.36 

53.40 

29.36 

29.37 

29.35 
29.33 

29.32 

29.30 
29.29 

29.28 
29.27 
29.26 
29.25 

29.24 
29.23 
29.23 
29.22 
29.21 
29.21 
29.20 
29.20 
29.19 
29. 19 

29.16 

29.16 
29.18 

29.17 
29.17 
29.17 
29.17 
29.16 
29.16 
29.16 


10973 

11136 

11303 

11466 

11632 

11797 

11962 

1212b 

12291 

12455 


0.001 
0.001 
C .001 
0 .001 
0.001 
0.001 
0 .001 
3.001 
D .00 1 
0 .00 1 


2774.3 
2616.2 

2657.6 
2899.5 
2941.1 

2962.7 

3024.4 
3066.0 

3107.7 
3149.3 


3667.5 

3945.6 
4004.2 
4062.5 
4120.8 

4179.1 
4237.4 

4295.7 
4354.0 

4412.2 


240.67 
2-1.31 
2*1.73 
2-2*15 
242.57 
2*2.97 
2-3.36 
2*3.77 
2 u4. 16 
2-4.55 


20.61 
20.61 
20.61 
20.81 
20.61 
20.61 
20.61 
20 .61 
20.61 
20*61 


29.16 

29.16 

29.15 

29.15 

29.15 

29.15 

29.15 

29.15 

29.15 

29.14 


12620 

12765 

12949 

13114 

13525 

1393b 

1434? 

14 758 

15 1 b9 
15560 

15991 

16402 

1/224 

16045 

10667 

19666 

20509 

21330 

22152 

22973 

23794 

24615 

2543b 

26257 

27076 

27699 


Q .001 
0 .00 1 
0.001 
0.001 
3.001 
0.001 
3.001 
3 .001 

3.00 1 
0 .001 

0.301 
0.001 
Q .000 
0.00 0 
0.000 
0.000 
0.000 
0.000 
0.000 
0 .000 

0.000 
0 .300 

3.000 
0.000 
3.000 
0.000 


3190.9 

3232.6 
3274.2 

3315.6 

3419.9 
3524*0 

3626.1 

3732.2 

3636.2 

3940.3 

4044.4 

4146.5 

4356.6 

4565.1 

4773.5 

4962.2 

5191.0 

5400.3 

5609.3 

5619.0 

6029.3 

6239.5 

6450.5 

6662.1 
6674.2 
7067.0 


4470.5 

4526.8 

4567.1 

4645.4 

4791.1 

4936.8 

5062.5 

5226.2 

5373.9 

5519.5 

5665.2 

5610.9 

6102.4 

6393.9 
6665. b 

6977.4 

7269.3 

7561.6 

7654.1 

6146.9 

6440.1 

6733.6 

9027.9 

9322.6 

9617.9 

9913.9 


2-4.93 

245.31 

205.66 
2-6.04 
2-6.94 

247.61 
2*6.65 
2-9.46 
210.27 

211.05 

2X1.81 

2x2.55 

213.97 

2X5*32 

216.62 

217.66 

219.05 
220.20 
221.30 
222.3 7 

223.40 

224.39 
225.36 
226.29 
227.20 

226.39 


20.61 
20 .61 
20.61 
20.61 
20 .61 
20.61 
20.61 
20.81 
20.81 
20.61 

23.61 

20.62 
20.62 
20.63 
20.65 
20 .67 
20.69 
20.91 

23.95 

20.96 

21.02 

21.07 

21.12 

21.19 

21.24 

21.31 


29.14 

29.14 

29.14 

29.14 

29.14 

29.14 

29.14 

29.14 

29.14 

29.14 

29.14 

29.14 

29.15 

29.16 

29.17 
29.19 
29.21 
29.23 
29.27 
29.30 

29.34 

29.39 

29.44 

29.50 

29.56 

29.63 


• TMO-PHASE boundary 

154 


VELOCITY 
OF SOUND 

m/sec 


1160 

1149 

1137 

1124 

1110 

1097 

1083 

1070 

105b 

1041 

103b 

162 

164 

166 

168 

170 

172 

174 

176 

179 

161 

163 

185 

167 

189 

190 
192 
194 
196 
196 
200 
202 

203 

205 

207 

209 

210 
212 
214 
216 
217 
219 

221 

222 

224 

22b 

227 

229 

230 

232 

233 
235 

237 

238 

240 

241 
245 
249 
252 
255 
259 
263 

26b 

270 

27b 

263 

269 

295 

301 

307 

313 

319 

324 

330 

335 

340 

345 

350 



thermodynamic properties op oxygem 


C-2 


0.100 ATM ISOBAR 


TEMPERATURE OENSITT 

V<OM/OV), 

KELVIN GMOLE/CC 

J/GHOLE 

* 54, 

>352 0.040032 

15875.96 

56 

0.040606 

15733.04 

50 

0.040331 

15557.66 

60 

0.040054 

15300.65 

62 

0.339776 

15201.33 

64 

0.039497 

15019.01 

66 

0.039216 

14035.90 

60 

0.330933 

14649.75 

70 

0.030649 

14461.01 

72 

0.030363 

14269.65 

* 72, 

791 0.036249 

14193.22 

• 72. 

791 0.300017 

2101.04 

74 

Q. 000017 

2137.52 

76 

0.300016 

2196.56 

70 

0.000016 

2255.54 

00 

0.000015 

2314.46 

02 

0.000015 

2373.34 

84 

0.000015 

2432.16 

06 

0.000014 

2490.95 

00 

0.000014 

2549.70 

90 

0. 000014 

2600.42 

92 

0.000013 

2667.10 

94 

0.000013 

2725.76 

96 

0.000013 

2704.39 

90 

0.000012 

2S42.99 

100 

0.000012 

2901.57 

102 

0.000012 

2969.14 

10 4 

0.000012 

3010.60 

106 

0*000012 

3077.21 

106 

0.000011 

3135.72 

110 

o.oooon 

3194.22 

112 

0.000011 

3252.70 

114 

0.000011 

3311.17 

116 

a. 300011 

3369.62 

118 

0.000010 

3420.0? 

120 

0.000010 

3406.51 

122 

0.000010 

3544.93 

12 4 

o.ooooio 

3603.35 

126 

0. 000010 

3661.76 

120 

0.000010 

3720.16 

130 

0.000009 

3770.56 

132 

0 . 300009 

3036.95 

134 

0.000009 

3095.33 

136 

0.000009 

3953.71 

130 

0.000009 

4012.08 

140 

0.000009 

4070.45 

142 

0.000009 

4128.01 

144 

0.000008 

4107.17 

146 

o.oooooe 

4245.53 

14 0 

0.000000 

4303.69 

150 

0.000000 

4362.24 

152 

0.000000 

4420.59 

154 

a .oooooe 

4470.95 

156 

0.000000 

4537.30 

150 

0.300000 

4595.65 

160 

0.000000 

4654.01 

165 

0.000007 

4799.90 

170 

9 • J 00007 

4945.62 

175 

0.000007 

5091 . 77 

10 0 

C. 30000 7 

5237.78 

15 5 

0.000007 

5303. 85 

190 

0.000006 

5530. ul 

195 

0.303006 

5676.26 

200 

0. 000006 

5022.63 

210 

u. 000006 

6115 .03 

22 0 

0.300006 

6409.00 

230 

C. 000005 

6704.72 

24 0 

0.000005 

7000 . 03 

250 

0. 300005 

7290.33 

26 0 

C. 300005 

7597.45 

270 

u. J00005 

7090 .4o 

200 

0.300004 

02 a 1 . 37 

290 

o. J30CC4 

85J6. 5o 

jo a 

0.300004 

0014.12 

310 

0,000004 

9124.21 

320 

0.303004 

9436.95 

330 

C. 30 0 0 C 4 

9752.45 

340 

G . 300004 

10070.77 


V OP/OUly 
CC- ATM/J 


25. 745 
25 .510 
25.219 
25.92 0 
25.615 
25 .303 
25.905 
24.661 
24.332 
23.997 
23.064 
3 .951 
3.951 

3.951 

3.950 

3.950 

3.950 

3.950 

3.949 

3.949 

3.949 

3.949 

3.949 

3.940 
3.940 
3 .940 
3.940 
3.94 0 
3.940 
3.940 
3.960 
3.94 0 
3.960 

3.960 

3.947 

3.94? 

3 .947 


3 

.947 

3 

.94 7 

3 

.94 7 

3 

.947 

3 

.947 

3 

.947 

3 

.947 

3 

• 947 

3 

.94 7 

3 

,947 

3 

.94 7 

3 

.947 

3 

.947 

3 

.947 

3 

.947 

3 

.94 7 

3 

.947 

3 

.946 

3 

.946 

3 

.946 

3. 

.946 

3 

.94 6 

3. 

,946 

3 . 

, 945 

3. 

,945 

3 , 

,94 4 

3 , 

,944 

3, 

942 

3. 

94 0 

3 . 

937 

5 . 

934 

3 . 

930 

3 . 

924 

3. 

919 

3 . 

912 

3 . 

90 4 

3 . 

095 

3 . 

506 

3 . 

675 

3. 

064 

3. 

352 


•V (DP/DV L, 

(OV/OT1/V 

THERMAL 


CONOUCTIVIT 

ATM 

l/KELVIN 

HM/CM-K 

11603.36 

0.0033551 

1.92946 

11222.05 

0.0033651 

1.91435 

10770.69 

0*0634229 

1.09531 

10331.52 

0.0634623 

1.07553 

9904,20 

0.0035035 

1.65506 

9466.71 

0.0035466 

1.03395 

9064.54 

0. OG 35917 

1.01222 

0691.54 

0.0036390 

1.76993 

8309.44 

0.0036006 

1.76711 

7937.99 

0.0037409 

1.74360 

7793.90 

0.0037623 

1.73445 

S.1Q 

Q.0139705 

0.06605 

0.10 

0.0137393 

0.06720 

0.10 

0.0133613 

0.06912 

0.10 

0.0130043 

0.07104 

0.19 

0.0126665 

0.07297 

0.10 

0.0123463 

0.07490 

0.10 

0.0120424 

0.07664 

0.10 

0.0117535 

0.07076 

0.10 

0.0114705 

0.06072 

0.10 

0.0112164 

0.06266 

0.10 

0*0109662 

0.06461 

0.10 

9*0107272 

0.06655 

0.10 

0.0104966 

0.06850 

0.10 

0*0102797 

0.09044 

0.10 

0.0100699 

0.09239 

0.10 

0*0090667 

0.09434 

0.10 

0*0096755 

0.09626 

0.10 

0.0094090 

0.09622 

0.10 

0.0693112 

0.10016 

0.10 

0.0091393 

0.10210 

0.10 

0.0069737 

0.10404 

0.10 

0.0066141 

0.10597 

0.10 

0.0666601 

0.10790 

0.10 

0.0065115 

0.10962 

o.ia 

0.0663679 

0.11174 

0.10 

0.0662292 

0.11366 

0.10 

0.0060956 

0.11556 

0.1Q 

0.0079652 

0.11746 

0.10 

0.0076395 

0.11939 

0.10 

0.0077177 

0.12129 

0.10 

0.0075997 

0.12316 

0.10 

0.06 74653 

0.12507 

0 .10 

0.0073743 

0.12695 

0.10 

0.0672666 

0.12063 

0.10 

0.0071620 

0.13070 

0.10 

0.0170604 

0.13257 

0.10 

0.0069616 

0.13443 

0.10 

0.0066656 

0.13629 

0.10 

0.0067722 

0.13613 

0.11 

Q.GC66613 

0.13990 

0.10 

0.0665929 

0*14161 

0.10 

0.0065066 

0.14364 

0.13 

0.0064229 

0.14547 

0.13 

0.0663411 

0.14726 

a.ia 

0.0062615 

0.14909 

0.10 

0.0060706 

0.15359 

0.10 

0. C G 50915 

0.15604 

0.13 

0.0657224 

0.16246 

0.10 

0* 6 u 55629 

0.16664 

0.10 

0 • 0 u 54120 

0. 17116 

0.1 J 

3*0152691 

0.17546 

0.1'J 

3. 0651336 

0 . 17974 

0.10 

0. 0 0 500 49 

0.16397 

a. id 

0.0647660 

0.19231 

0.10 

0.0045469 

0.20052 

d.10 

0.0643507 

0.20060 

0.10 

0. 0 1> 41691 

0.21654 

a. io 

0 • OL 40021 

0.22436 

0.10 

J. 00 30400 

0.23206 

U.1U 

O.OU37053 

0.23964 

0.13 

0* Cu35728 

0 .24711 

0.10 

0*6 L 34495 

0 .25440 

1). 1 J 

0.0133344 

0.26175 

0.10 

0. 6 0 32267 

0.26992 

3.1 3 

0. CG 31259 

0.27602 

0.13 

0.0630313 

0.20303 

d.ll 

O.Ou29410 

0 .20997 


VISCOSITY THERMAL OIELECTRIC 



OIFFUSIVITY CONSTANT 

G/CM-S 
X 10 r 

SQ CM/SEC 


6.1942 

0.00009 

1.56069 

5.6474 

0.00069 

1 <56506 

5.4549 

0.00006 

1.56064 

5.0913 

a . 00006 

1.55622 

4.7544 

0.00000 

1.55170 

4.4423 

0.00067 

1.54732 

4.1531 

0.00087 

1.54205 

3.6652 

0.00066 

1.53837 

3.6370 

0.00006 

1.53307 

3.4070 

0.00065 

1.52934 

3.3206 

0.00005 

1.52755 

9.0532 

0.13346 

1.00020 

0.0542 

0.13015 

1.00020 

0.0557 

0.14609 

1.00019 

0.0572 

0.15426 

1.00019 

0.0567 

0.16265 

1.00016 

0.0603 

0.17127 

1.00016 

0.0616 

0.10011 

1.00017 

0.0633 

0.10916 

1.00017 

0.0649 

0.19647 

1.00016 

0.0664 

0.20796 

1.00016 

0.0660 

0.21771 

1.00016 

0.0695 

0.22767 

1.00015 

0.0711 

0.23764 

1.00015 

0.0726 

0.24624 

1.00015 

0.0742 

0.25665 

1.00014 

0.0757 

0.26967 

1.00014 

0.0773 

0.26072 

1.00014 

0.0766 

0.29197 

1.00014 

0.0804 

0.30344 

1.00013 

0.0019 

0.31512 

1.00013 

0.0635 

0.32701 

1.00013 

0.0650 

0.33911 

1*00013 

0.0865 

0.35141 

1.60012 

0.0661 

0.36392 

1.00012 

0.0896 

0.37663 

1.00012 

0.0911 

0.36954 

1.00012 

0.0926 

0.40265 

1.00012 

0.0941 

0.41597 

1.00011 

0.0957 

0.42946 

1.90011 

0.0972 

0.44316 

i.a ooii 

0.0967 

0.45706 

1.00011 

0.1002 

0.47117 

1.00011 

0.1017 

0.40546 

1.00011 

0.1031 

0.49993 

1.00010 

0.1046 

0*51459 

1.00010 

0.1061 

0 .52945 

1.0C010 

0.1076 

0.5445C 

1.00010 

0.1090 

0.55973 

1.00010 

0.1105 

0.57514 

1.00010 

0.1120 

0.59072 

1.90010 

0.1134 

0*60649 

1.00010 

0.1149 

0. 62244 

1.000G9 

0.1163 

0.63056 

1.0004 9 

0.1177 

0.65406 

1.0 0009 

0.1192 

0.67133 

I.DOOl-9 

0.1227 

0.71327 

1.00009 

0.1262 

0.7562 7 

1 * 0 C 0 0 9 

0.1297 

0.00033 

1 . 0 C 0 j 6 

0.1332 

0.04541 

1.0 0006 

0.1366 

0.09152 

l.OOOu 6 

0 • 1399 

0.93062 

1.OCOC0 

0.1433 

0.90670 

1.00017 

0 • 1466 

1.Q3575 

1.00007 

0.1531 

1.13666 

1 .0 0 00 7 

J .1595 

1.24126 

1.0 C 0. 7 

0.1650 

1.34939 

1.0 0006 

0.172u 

1.46007 

1. 3 0 0 l 6 

9.1701 

1.57550 

1. 9 G 0 o 6 

J • 104 j 

1.69335 

1.0 CC .6 

U. 1099 

1.01405 

1.00005 

G » 195b 

1.93753 

1.3G0J 5 

0 .2L1 J 

2.06366 

1 . 0 L G J 5 

0.2060 

2.19234 

1.00005 

0.2123 

2.32347 

1 • 0 0 0 u 5 

G • 2 1 7 7 

2.45695 

1.000.5 

0 • 223 J 

2.59271 

1.0CQo4 

0 .2263 

2.73067 

1.000O4 


* TwO-PhASE 1OUN0ARY 


PKANOTL 

NUMBER 


5.3430 
5.0030 
4.7090 
4.5176 
4.2657 
4.C323 
3.0163 
3.6162 
3.4309 
3.2594 
3.1951 
0 .7401 
0.7396 

0.7300 

0.7301 

0.7374 

0.7360 

0.7363 

0.7350 

0.7353 

0.7349 

0.7345 

0.7341 

0.7330 
0.7334 
0.7332 
0.7329 
0.7326 
0.7324 
0.7321 
0.7319 
0.7317 
0 .7315 

0.7313 
0.7311 
0.7309 
0 .7337 
0.7306 
0.7304 
0 .7302 
0 .7301 
0.7299 
0.7290 

0 .7296 
0.7295 
0.7293 
0.7292 
0.7290 
0.7209 
0 .7207 
3.7206 
0.7204 
0.7253 

0.728 2 
3.7200 
0 .7279 
0.7276 
0.7273 
0 .7270 
0.7267 
0.7264 
0.7262 
w *7 259 

0 .725? 
0.7253 
0.7250 
0.7247 
0 .7246 
C . 7245 
0 .7245 
0.7246 
0.7249 
3.7252 

.7257 
.7263 
. 727 1 
.7279 
.7258 
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T HE RMO DT N AMI C PROPERTIES OF OXYGEN 


0.200 ATH ISOBAR 


VOLUME ISOTHERM 

OERIVATIVE 

CC/GMOLE CC ATN/GMOLE 


TEMPERATURE 

KELVIN 


• 54.353 
56 

56 

60 

62 

64 

66 

66 

70 

72 

74 

76 

• 77.211 

• 77.211 
76 

60 

62 

64 

66 

66 

90 

92 

94 
96 
98 
10 0 
102 
104 
106 
10 6 
110 
112 

114 

116 

116 

120 

122 

124 

126 

126 

130 

132 

134 

136 

136 

140 

142 

144 

146 

146 

150 

152 

154 

156 

15 6 

16 0 
165 
170 
175 
160 
165 
190 

L9 5 
200 
210 
220 
230 

24 0 

25 0 
260 
270 
260 

290 
3u 0 
310 
320 
330 
340 


24.49 
24.63 
24.79 
24.97 
25.14 
25.32 

25.50 

25.66 

25.67 
26.07 

26.26 

26.47 

26.59 

31354.61 

31664.52 

32520.16 

33354.77 

34166.37 

35021.10 

35853.03 
36664.22 
37514.75 

36344.67 

39174.03 

40032.66 
40631.25 

41659.19 
42466.72 

43313.66 
44140.70 

44967.19 

45793.36 

46619.30 
47444.95 

46270.36 

49095.55 
49920.53 

50745.30 

51569.69 

52394.31 

53216.56 
54 D 42 .66 

54666.61 

5569Q.4Z 

56514.11 

57337.67 

56161.12 
56984.46 

59807.69 

60630.63 

61453.67 

62276.63 

63099.70 
63922.49 
64745.21 
65567.66 
67624.18 

69650.12 
71735.73 
73791.03 
75646.06 
77900.65 

79955.42 

82009.60 

86118.02 

90225.64 

94332.77 

96439.47 

102545.81 

106651.65 

110757.62 
114863.15 

1 16968.48 

1230 73.63 

127178.63 

131253.48 
135358.20 
139492.51 


284163 

276381 

267076 

257959 

249020 

240261 

231676 

223263 

215016 

206939 

199022 
191265 
166643 
6206 
6273 
6443 
6613 
6762 
6951 
7120 
72 60 
7456 

7624 

7792 

7959 

0127 

6294 

6460 

0627 

6794 

6960 

9127 

9293 

9459 

9625 

9791 

9957 

10123 

18200 

18454 

10620 

10785 

18951 

11116 

11261 

11447 

11612 

11777 

11942 

12106 

12273 

12436 

12603 

12766 

12933 

13096 

13510 

13922 

14334 

14746 

15157 

15569 

15961 
16 3 92 
17215 
16037 
16459 
19661 
2C5C3 
21325 
22147 
22969 

23790 
24612 
25433 
26254 
27 0 7b 
27697 


ISOCHORE INTERNAL 
DERIVATIVE ENERGY 
ATM7K J/GMOLE 


36.93 

37.99 

36.67 

35.77 

34.70 

33.65 

32.63 

31.63 

30.65 

29.70 

26.76 

27.65 
27.31 
0.003 
3.003 
0.003 
0.002 
0.002 
0.002 
0.002 
0.002 
0.002 

0.002 
0.002 
0.002 
0.802 
0 .002 
0.002 
0.002 
0.002 
0.002 
0.002 

0.002 
0.002 
0.002 
0.002 
0 .002 
0.002 
0.002 
0.002 
0.002 
0.002 

0 .001 
0.001 
0.081 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 

0 .001 
0.001 
0.001 
0.001 
0 .001 
0.001 
0.001 
0 .001 
0.001 
0.001 

0.001 
0 .001 
0.001 
0.001 
0.001 
0.001 
0 .001 
0.001 
0.001 
0.001 

0.001 
0.001 
3.0Q1 
0.001 
0 .00 1 
0 . 001 


*6189.5 

*6101*6 

-5995.3 

*5866.6 

-5762.3 

*5675*6 

-5569.2 

-5462*6 

*5356.0 

-5249.2 

-5142.4 

-5835.5 

-4970.7 

1503.4 

1609.0 

1642.2 

1604.3 

1726.4 

1760.4 

1618.5 

1652.4 

1694.4 

1936.3 

1976.3 
2620.2 

2062.1 
2103.9 

2145.6 

2167.6 

2229.4 

2271.2 

2313.8 

2354.6 

2396.6 

2436.4 

2460.1 

2521.9 

2563.6 

2605.4 

2647.1 

2666.6 

2730.6 

2772.3 

2614.0 

2855.7 

2897.4 

2939.1 
2900.6 

3022.5 

3064.2 

3105.6 

3147.5 

3169.2 
3230.9 

3272.5 

3314.2 

3416.4 

3522.5 

3626.7 

3730.6 

3635.1 

3939.1 

<*043.2 

4147.4 

4355.7 

4564.1 

4772.6 

4961.3 
*190.1 

5399.2 

5606.6 

5616.3 

6028. 4 

6236.9 

6449.9 

6661.5 

6673.6 
7066.4 


ENTHALPY ENTROPY C y 

J/GMOLE J/GMOLE-K J'G MOLE 


-6189.0 67.11 
-6101.3 66.70 
-5994.6 70.56 
-5666.3 72.37 
-5761.8 74.12 
-5675.3 75.81 
-5566.7 77.45 
-5462.1 79.04 
-5355.4 80.56 
-5246.7 62.09 


35.65 

35.29 

34.67 
34.45 
34.06 

33.67 

33.30 
32 .94 
32.59 
32.26 


-5141.9 

-5035.0 

-4970.2 

2210.0 

2242.1 

2301.2 

2360.2 

2419.2 
2470.1 

2537.0 

2595.0 

2654.6 

2713.4 

2772.1 

2830.6 

2069.5 

2946.1 

3006.8 

3065.4 

3123.9 

3162.5 

3241.0 

3299.6 

3350.1 

3416.6 
34 75.1 

3533.5 

3592.0 

3650.5 

3700.9 
3767.3 

3625.7 

3664.2 

3942.6 

4001.0 

4659.3 

4117.7 

4176.1 

4234.5 

4292.6 

4351.2 

4409.6 


63.55 

64*90 

65.62 

176.92 

179.22 

179.97 

160.70 

161.41 

162.10 

182.76 

163.44 

164.06 

164.72 

165.33 

165.96 

166*53 

167.11 

167.60 

166.24 

166.79 

169.32 

169.65 

190.37 

190.88 

191.36 
191.67 
192.35 
192.63 
193.30 

193.76 
194.21 

194.66 

195.10 

195.53 

195.95 

196.37 
196.79 
197.20 
197.60 
190.08 
196*39 

198.77 


31.93 
31.61 
31.43 

20.93 
20.93 
20.92 
20.91 
28.98 
20.90 
21 .09 
20.60 
20.60 

20.67 
20 .87 
20.86 
20.66 
20.66 
20.85 
20.65 
20.85 
20.64 
2 0.84 

20.64 

20.64 

20.64 

20*63 

20.63 

20.63 

20.63 

20.63 

20.63 

20.62 

20.62 

20.82 

20.62 

20.62 

20.62 

20.62 

20.62 

20.62 

20.62 

20.62 


C* VELOCITY 

v OF SOUNO 
■ K M/SEC 


53.26 1160 

53.26 1149 

53.25 1137 

53.25 1124 

53.26 1110 

53.27 1097 

53.29 1063 

53.31 1070 

53.34 1056 

53.36 1041 

53.43 1027 

53.49 1012 

53.53 1003 

29.56 167 

29.56 166 

29.53 170 

29.50 172 

29.47 174 

29.45 176 

29.43 176 

29.41 180 

29.39 102 

29.37 184 

29.36 106 

29.34 165 

29.33 190 

29.32 192 

29.30 194 

29.29 196 

29.26 196 

29.28 200 

29.27 201 

29.26 203 

29.25 205 

29.25 207 

29.24 209 

29.23 210 

29.23 212 

29.22 214 

29.22 215 

29.21 217 

29.21 219 

29.20 221 

29.20 222 

29.20 224 

29*19 225 

29.19 227 

29.19 229 

29.16 230 

29.16 232 

29.16 233 

29.18 235 


4467.9 199.16 

4526.3 199.53 

4504.6 199.90 

4642.9 240.27 

4768.6 2-1.17 

4934.6 2-2.04 

5060.4 2u 2 . 86 

5226.2 243.71 

5372.0 2-4.50 

5517.6 2-5.28 


20.61 29.17 
20.61 29.17 
20.81 29.17 
20.61 29.17 
20.81 29.16 
20.81 29.16 
20.61 29.16 
20.61 29.16 
20.81 29.16 
20.61 29.16 


237 

238 

240 

241 
245 
249 
252 
256 
259 
263 


5663.5 266.04 

56C9.3 2-6.76 

6100.9 246.20 

6392.5 2**9.5b 

6664.3 2i0.65 

6976.2 2X2.10 

7266.2 213.29 

7560.5 2t4.43 

7853.1 215.54 

0146. C 216.60 


20.82 29.16 

20.62 29.16 

20.63 29.16 

20.84 29.17 

20.85 29.18 

20.67 29.20 

20.89 29.22 

20.92 29.24 

20.95 29.27 

20.96 29.31 


266 

270 

276 

263 

269 

295 

301 

307 

313 

319 


6439.3 217.63 

6733.0 218.63 

9627.2 219.59 

9321.9 220.53 

9617.3 221.44 

9913.2 22’.32 


21.03 29.35 
21.07 29.39 
21.12 29.45 
21.16 29.50 
21.24 29.56 
21.31 29.63 


324 

330 

335 

340 

345 

350 


ThO-^HASE JOUNDARY 
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thermodynamic properties of oxygen 


C-2 


0.200 ATM ISOBAR 


TEMPERATURE 

DENSITY 

V ( OH/ 0 V>p 

V(OP/OU)y 

-VtDP/OV > T 

(OV/DT^V 

thermal 

VISCOSITY 

THERMAL 

OIELECTRIC 

PRANDTL 







CONDUCTIVITY 


DIFFUSIVITY 

CONSTANT 

NUMBER 

VIN 

GMOL E/ C C 

j/gmole 

CC-ATM/J 

ATM 

l/KELVIN 

MN/CM-K 

G/CM-S 
X 10 ^ 

SQ CM/SEC 



* 54, 

,353 

0 .040 633 

15676.56 

23.745 

11603.92 

0. 00 33549 

1.92947 

6.1945 

0.00069 

1.56669 

5.3440 

56 


0 .040607 

15733.76 

26 .510 

11222.69 

0. 0433849 

1.91436 

5.6479 

0.00069 

1 «565i 6 

5 .u 692 

5 0 


0 .040331 

15556.60 

26.219 

10771.53 

0.0434227 

1.69534 

5.4554 

O.OOOB6 

1.56065 

4.7901 

60 


0.040054 

15361.41 

25.920 

10332.36 

0.0034621 

1.67556 

5.0916 

0.00066 

1.55622 

4.5160 

62 


0.039776 

15202.11 

25.615 

9905.13 

0.0035033 

1.85510 

4.7548 

0.00066 

1.55176 

4.2660 

64 


0 .039497 

15020.61 

25.303 

9469.56 

0.0035464 

1. 63396 

4.4427 

0.00067 

1.54733 

4 .0326 

66 


0 . 339216 

14636 . AQ 

24.985 

9065.40 

0.0035914 

1.61226 

4.1535 

0.00087 

1.54266 

3.6165 

b A 


0 . 038934 

14650.60 

24.661 

6692.40 

0.0036387 

1.78997 

3.6656 

0.00066 

1.53630 

3.6164 

70 


0 . 0 3 66 49 

14461.68 

24.332 

8310.30 

0.0036664 

1.76715 

3.6374 

0 .00086 

1.53387 

3.4311 

7 2 


0 . 330363 

14270.56 

23.997 

7936.66 

9.0037406 

1 .74364 

3.4074 

0.00065 

1.5 2935 

3.2596 

7 4 


0 .036075 

14076.53 

23.658 

7577.83 

0.0037956 

1.72007 

3.1943 

0.00065 

1.52460 

3.1006 

76 


0.037785 

13879.68 

23.314 

7226.96 

0.0038537 

1.69567 

2.9969 

0.00064 

1.52023 

2.9539 

* 7 7. 

211 

0 • 03760 A 

13759.03 

23.10 4 

7019.32 

9. 0038904 

1.66102 

2.6645 

0.00064 

1.51745 

2.6704 

* 7 7. 

211 

0.000032 

2216.66 

3.956 

0.20 

0.0133425 

0.07061 

0.0566 

0 .07485 

1.00036 

0.7441 

7 B 


D .000032 

2240 . 17 

3.955 

0.20 

0.0131963 

0.07136 

0.0574 

0.07649 

1.00037 

0.7437 

AO 


0.000031 

2299. 63 

3.95 5 

0.20 

0.0128398 

0.07326 

0.0590 

0 .0 607 C 

1.00036 

0 .7426 

A 2 


0.000030 

2359.36 

3 .95 4 

0.20 

0.0125031 

0.07521 

0.0605 

0.0650 3 

1.00036 

0.7416 

A 4 


0.300029 

2416.65 

3.953 

0.20 

0.0121847 

0.07713 

0.0620 

0.06947 

1.00035 

0 . 7407 

A6 


0 . 000029 

2476.22 

3 .95 3 

0.20 

0.0118830 

0.07906 

0.0636 

0.09403 

1.00034 

0.7399 

A A 


0 .000026 

2537.52 

3 o 95 3 

0*20 

0.0115966 

0. J61O0 

0.0651 

0.09669 

1.00033 

0.7392 

90 


0 .000027 

2596 .74 

3.952 

0.20 

0.0113244 

0.06294 

0.0666 

0.10346 

1.0 0032 

0.7365 

92 


0.000027 

2655. 9U 

3.952 

0.20 

0.0110652 

0.08467 

0.0662 

0.10834 

1.00032 

0.7376 

94 


0 .000026 

2715.00 

3.951 

0.20 

0. 0108161 

0.08661 

0.0697 

0.11334 

1.00031 

0.7373 

96 


0.000026 

2774.05 

3.951 

0.20 

9.0105622 

0.06675 

0.0713 

0 .11644 

1.00030 

0 .7367 

9A 


0 * 000025 

2833.05 

3.951 

0.20 

0.0103566 

0.09 07 0 

0.0726 

0.12365 

1.00030 

0 . 7362 

10 0 


0.000024 

2692.00 

3.951 

0.20 

0.0101411 

0.09264 

0.0744 

Q. 12697 

1.00029 

0.7356 

10 2 


• 0 .000024 

2950 .91 

3.950 

0.20 

0*0099345 

0.09456 

0.0759 

0.13440 

1.00026 

0 .7353 

10 4 


0.000024 

3039.78 

3.950 

0.20 

9.0097365 

0 .09652 

0.0775 

0.13993 

1.00026 

0.7349 

10 6 


0.000023 

3066 .62 

3.950 

0.20 

0.0095464 

0.09645 

0.0790 

0.14557 

1.00027 

0.7346 

10 A 


0.000023 

3127.42 

3.95 0 

0.20 

0* Ou 93636 

0.10339 

0.0605 

0.15132 

1.00027 

0.7342 

110 


0.000022 

3186. 19 

3.950 

0.20 

0.0091682 

0.10232 

0.0621 

0.15717 

1.00026 

0 .7339 

112 


0 .000022 

3244. 93 

3.95 0 

0.20 

0. 0090191 

0.10426 

0.0636 ■ 

0.16313 

1.00026 

0 .7336 

11 4 


0.000021 

3303. 65 

3 .949 

0.20 

0.0066567 

0.10616 

0.0852 

0.16916 

1.00025 

0.7333 

116 


0.000021 

3362.34 

3.949 

0.20 

0.0066999 

0.10611 

0.0667 

0.17535 

1*00025 

0.7330 

11 A 


0.000021 

3421.01 

3.949 

0.20 

0.0065467 

0.11003 

0.0662 

0.16161 

1.00025 

0 .7327 

120 


3.300020 

3479.66 

3.949 

0.20 

0.0084026 

0.11195 

0.0697 

0.16796 

1.0 0024 

0.7324 

122 


0.000020 

3536.26 

3.949 

0.20 

0.0062619 

0.11366 

0.0913 

0.19444 

1.00024 

0 .7322 

124 


0.000020 

3596.89 

3.949 

0.23 

0.0061257 

0.11577 

0.0926 

0.20101 

1.00023 

0 .7319 

126 


0.300019 

3655.49 

3.949 

0.20 

0.0079940 

0.11766 

0.0943 

0.20766 

1.00023 

0 .7317 

12 A 


0 .300019 

3714.06 

3.949 

0.20 

0.00 76666 

0.11956 

0.0956 

0 .21444 

1.00023 

0.7315 

130 


0.000019 

3772.62 

3.949 

0.20 

0.0077433 

D. 12148 

0.0973 

0.22130 

1.00022 

0 .7313 

132 


0.000019 

3631.17 

3.946 

0.23 

0.0O76238 

0.12337 

0.0966 

0.22626 

1.00022 

0 .7311 

134 


0 .300016 

3889.71 

3.946 

0.20 

0.0075060 

0.12525 

0.1003 

0.23531 

1.90022 

Q .7309 

136 


0.000016 

3946.23 

3.946 

0.20 

0.0073956 

0.12713 

0.1016 

0.24246 

1.00021 

0.7307 

13 A 


0. 000016 

4006. 74 

3 .94 6 

0.20 

0.0072669 

0.12901 

0.1033 

0.24971 

1 .00021 

0 .7305 

140 


0.000017 

4065.24 

3.946 

0.20 

0.0071612 

Q. 13086 

0 .1046 

0.25705 

1.00021 

0.7303 

142 


0.000017 

4123 . 74 

3.946 

0.20 

0.00 78765 

0.13274 

0.1062 

0.26449 

1.00020 

0 .7301 

144 


0.000017 

4162.22 

3. 94 A 

0.20 

0. 0469769 

0 .13461 

0.1077 

0.27203 

1.00020 

0.7299 

146 


0 .300017 

4240 ♦ 70 

3 .946 

0.20 

0.0066619 

0.13646 

0.1092 

0 .27965 

1.00020 

0 .7297 

14 A 


0.300016 

4299. 17 

3. 946 

0.20 

0.0067677 

0.13831 

0.1106 

0.20737 

1.00020 

0 .7295 

15 0 


0.000016 

•*357.63 

3.948 

0.20 

0*0066961 

0.14015 

0.1121 

0.29517 

1.00019 

0.7293 

152 


0.000016 

4416.09 

3 .946 

0.29 

0.0066069 

0.14199 

0.1135 

0.30307 

1.00019 

0 .7291 

154 


0 .000016 

4474.54 

3.946 

0.20 

0. 0065201 

0.14361 

3.1150 

Q. 31105 

1.00019 

0.7290 

156 


0.000016 

4532.99 

3.94 6 

0.20 

0.0064356 

0 . 14564 

0.1164 

0.31912 

1.00019 

0.7266 

15 A 


0.000015 

4591.44 

3.946 

G.ZO 

0.0063532 

0.14745 

0.1179 

0.32727 

1.0 0018 

0.7266 

16 0 


0. 000015 

4649.68 

3 .947 

0.20 

0.0062730 

0 .14926 

0.1193 

0.33552 

1.00016 

0 .7265 

165 


0 .300015 

4795.99 

3,947 

0.20 

0. 0060610 

0.15375 

0.1226 

0.35650 

1.00016 

0.7261 

17 0 


D • 0000 1 4 

4942 . 10 

3.947 

0.20 

0.0059006 

0.15620 

0.1263 

0.37602 

1.0 0017 

0 .7276 

175 


3.000014 

5066.24 

3.94 7 

0.20 

0.0057306 

0.16261 

0.1296 

0.40006 

1.0 0017 

0 .7274 

IB 0 


0.000014 

5234.41 

3.946 

0.20 

0.0055702 

0.16699 

0.1333 

0.42261 

1.0 0016 

0 .7271 

165 


0.300013 

5380.63 

3.946 

0.20 

0.0054166 

0.17132 

0.1367 

0.44566 

1.00016 

0 .7266 

19 0 


0.000013 

5526.93 

3.946 

0.20 

0.0052751 

0.17562 

0.1400 

0.46924 

1.00015 

0 .7265 

195 


0.000013 

5673.31 

3.945 

0.20 

0.0051390 

0.17960 

0.1434 

0.49329 

1.00015 

0.7263 

200 


0.000012 

5619.61 

3.944 

0.20 

0.0050096 

0.16410 

0.1467 

0.51763 

1.00014 

0.7260 

21 0 


0.000012 

6113.24 

3.943 

0.2Q 

0.0047701 

0.19244 

0.1532 

0*56631 

1.00014 

0.7256 

22 0 


0.000011 

6407.40 

3.941 

0.20 

0.0045523 

Q. 20064 

0.1596 

0.62063 

1.00013 

0.7252 

23 0 


0 . 000011 

6702 . 50 

3.936 

0.20 

0.0043536 

0.20671 

0.1659 

0.67470 

1.00013 

0.7250 

24 Q 


0.303010 

6998 . 77 

3.935 

0.20 

0.0041716 

0.21665 

0.1721 

0.73045 

1.00012 

0 .7246 

25 0 


0 • 0000 1 0 

7296.41 

3 .93 0 

0.20 

0.00 40042 

0.22446 

0.1761 

0.76782 

i. a 0012 

0 .7247 

260 


3.000009 

7595.66 

3.925 

0.20 

0.0036496 

0.23215 

0.1641 

0.84672 

l.aoon 

0 .7247 

27 0 


0.000009 

7896 .73 

3.919 

0.20 

0.0037069 

0.23973 

0.1699 

0.90706 

1,00011 

0.7246 

29 0 


3.J00009 

6199.81 

3.912 

0.20 

0.0035742 

0.24720 

0.1957 

0.96663 

1.00010 

0. 7250 

29 0 


0.300006 

6505 • 10 

3.904 

0.20 

0.0034507 

0.25456 

0.2013 

1.03191 

1.00010 

0 .7254 

300 


0.000006 

8512. 76 

3.A96 

0.20 

0.0033355 

0.26163 

0.2069 

1.09626 

1.90010 

0 .7256 

31 0 


0 .000008 

9122. 94 

3.606 

0.29 

Q. 0032277 

0.26900 

0.2124 

1.16164 

1.00009 

0 . 7264 

32 0 


0 • 00000 A 

9435. 7b 

3.676 

0.20 

0.0031267 

0.27609 

0.2177 

1.22859 

1.0 0009 

0.7271 

33 0 


0.000007 

9751.33 

3.664 

0.20 

0.0030316 

0.28310 

0.2231 

1.29646 

1 . 0 0 0 1 9 

0.7260 

340 


G . 0 0 0 007 

10069. 73 

3 .852 

0.20 

0.0029425 

0 .29004 

0 .2263 

1.36547 

1.0COC9 

0 .7269 
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C-2 


THERMODYNAMIC PROPERTIES OF OXYGEN 


0*300 ATM ISOBAR 
TEMPERATURE VOLUME 

ISOTHERM 

ISOCHORE 

INTERNAL 

enthalpy 

Entropy 

C v 

c p 

KELVIN 

CC/GHOLE 

DERIVATIVE 
CC ATM/GHOLE 

DERIVATIVE 

ATM/K 

ENERGY 

J/GMOLE 

J/GMOLE 

j/gmole-k 

J/G MOLE 

-K 

* 56.356 

26.69 

286196 

36.93 

-6109.5 

•6168.6 

67.11 

35.65 

53.26 

56 

26.63 

276399 

37.99 

•6101.9 

-6101.1 

68.70 

35.29 

53.26 

58 

26.79 

267096 

36.87 

-5995.6 

-5996.6 

70.56 

34.87 

53.25 

60 

26.97 

257977 

35.77 

-5088.9 

•5666.1 

72.37 

34.46 

53.25 

62 

25.16 

269039 

36.70 

-5782.6 

-5781.6 

74.12 

34.06 

53.26 

66 

25.32 

260280 

33.65 

-5675.8 

-5675.1 

75.81 

33.67 

53.27 

66 

25.50 

231695 

32.63 

•5569*3 

-5566.5 

7 7.45 

33 .30 

53.28 

68 

25.68 

223262 

31.63 

•5662.7 

-5661.9 

79.06 

32.94 

53.31 

70 

25.87 

215036 

30.65 

•5356.0 

-5355.2 

40.58 

32.69 

53.34 

72 

26.07 

206959 

29.70 

-5269.3 

-5260.5 

42.09 

32.26 

5 3 ■ 38 

76 

26.26 

199063 

26.76 

•5162.5 

-5161.7 

43.55 

31.93 

53.43 

76 

26.67 

191285 

27.65 

•5035.6 

-5636.6 

44. 98 

31.61 

53.49 

78 

26.67 

183686 

26.96 

•6928.5 

-6927.7 

66.37 

31.31 

53.56 

80 

26.88 

176236 

26.09 

-6821.3 

-6820.5 

47.72 

31.01 

53.64 

* 80.081 

26.19 

175936 

26.05 

•6817.0 

•6616.2 

87.78 

31.00 

53.64 

* 80*081 

21539.67 

63 88 

0.006 

1638.0 

2296.6 

176.55 

20.98 

29.75 

82 

22130.21 

6556 

0*006 

1678*7 

2351.6 

177.26 

20.97 

29.71 

86 

22698.52 

6726 

0.006 

1721.0 

2611.0 

177.97 

20.96 

29 . 66 

86 

23257.91 

6897 

0.006 

1763.3 

26 70.3 

178.67 

23.95 

29.63 

88 

23816.67 

7068 

0.003 

1805.6 

2529.5 

179.35 

20.94 

29.59 

90 

26376.28 

7239 

0.003 

1067.8 

2580.7 

180.01 

20.93 

29.56 

92 

26931.39 

7609 

0.003 

1809.9 

2667.8 

140.66 

20.92 

29.53 

96 

25687.89 

7579 

0.003 

1932.3 

2706.0 

181.30 

20.91 

29.51 

96 

26063.81 

7768 

0.003 

1976.1 

2765.6 

141.92 

20.91 

29.48 

98 

26599.20 

7916 

0.003 

2016.2 

2026.7 

182.53 

20.90 

29.46 

100 

27156.11 

80 66 

0.003 

2056.2 

2803.6 

143.12 

20.89 

29.44 

102 

27738.57 

6255 

0.003 

2100.2 

2962.5 

183.71 

20.89 

29.42 

106 

28262.62 

8623 

0.003 

2162.2 

3001.3 

184.28 

20.88 

29.40 

106 

28816.29 

6591 

0.00 3 

2106.2 

3060.1 

144.84 

20.88 

29.39 

108 

29369.61 

6759 

0.003 

2226.1 

3110.9 

145.39 

20.87 

29.37 

110 

29922.61 

8927 

0.003 

2268.0 

3177.6 

145.92 

20.87 

29.36 

112 

30675.30 

90 95 

0.003 

2309.9 

3236.3 

186.45 

20.86 

29.35 

116 

31027.71 

9262 

0.0C3 

2351.8 

3295.0 

146.97 

20.86 

29.33 

116 

31579.85 

9629 

0.003 

2393.7 

3353.7 

147.48 

20.86 

29.32 

118 

32131.76 

9596 

0.003 

2635.6 

3612.3 

147.98 

20.85 

29.31 

120 

32683.63 

9763 

0*003 

2677.6 

3670.9 

188.48 

20.85 

29.30 

122 

33236.89 

9930 

0.002 

2519.3 

3529. S 

148.96 

23.85 

29.29 

126 

33786.15 

10 096 

0.002 

2561.1 

3500.1 

149.44 

20.85 

29.29 

126 

36337.22 

10263 

0.002 

2602.9 

3666.7 

189.91 

20*84 

29.28 

12 8 

36888.12 

10629 

0.002 

2666.7 

3705.2 

140.37 

20.84 

29.27 

130 

35636.85 

10596 

0.002 

2686.5 

3763.7 

190.82 

20.84 

29.26 

132 

35989.62 

10762 

0.002 

2728.3 

3622.3 

141.27 

20.84 

29.26 

136 

36539.65 

10926 

0.002 

2770.1 

3600.8 

191.71 

20*84 

29.25 

136 

37090.16 

11Q96 

0.002 

2011.8 

3939.3 

142.14 

20*83 

29.24 

138 

37660.30 

11260 

0.002 

2853.6 

3997.8 

192.57 

20.83 

29.24 

160 

36190.36 

11626 

0.002 

2895.3 

4056.2 

192.99 

20.83 

29.23 

162 

38760.26 

11592 

0.002 

2937.1 

6114.7 

193.40 

20.83 

29.23 

166 

39290.07 

11757 

0*002 

2970.8 

6173.1 

193.81 

20.83 

29.22 

166 

39639.78 

11923 

0.002 

3020.6 

6231.6 

194.21 

20.83 

29.22 

168 

60389.38 

12069 

0.002 

3062.3 

4290.0 

196.61 

20.83 

29.22 

150 

60938.90 

12256 

0.002 

3106.0 

6360.5 

195.00 

20.82 

29.21 

152 

61668.33 

12620 

0.002 

3165.7 

4406.9 

195.39 

20.82 

29.21 

156 

62037.67 

12565 

0.002 

3107.5 

4465.3 

145.77 

20.82 

29.21 

156 

62586.93 

12751 

0.002 

3229.2 

4523.7 

146.15 

20.82 

29.20 

158 

63136.12 

12916 

0.002 

3270.9 

4502.1 

196.52 

20.82 

29.20 

160 

63665.26 

13082 

0.002 

3312.6 

6660.5 

146.89 

29.82 

29.20 

165 

65057.76 

13695 

0.002 

3616.8 

6706.5 

197.79 

20.82 

29.19 

170 

66629.85 

13906 

0.002 

3521.1 

6932.6 

198.66 

20.82 

29.18 

175 

67801.63 

16321 

0.002 

3625.3 

5U 76 *3 

149.50 

20.82 

29.18 

180 

69173.11 

16733 

9.002 

3729.5 

5224.2 

200.33 

20.82 

29.18 

185 

50566.31 

15166 

0.002 

3833.7 

5370*1 

2ul. 13 

20.82 

29.17 

190 

51915.27 

15558 

0.002 

3937.9 

5516.0 

201.90 

20.82 

29.17 

19 5 

53266.01 

15970 

0.002 

6062.1 

5661.0 

2.2.66 

23.82 

29.17 

200 

56656.56 

16362 

0.002 

6166. 3 

5807.7 

203.40 

20.82 

29.17 

210 

57397.12 

17206 

0.001 

6356.7 

6099.4 

204.82 

20.83 

29.17 

220 

60137.09 

16029 

0.001 

6563.1 

6391.2 

2.6.18 

20.84 

29.18 

230 

62876.55 

16652 

0.001 

6771.7 

66 63.0 

2.7.48 

23.85 

29.19 

260 

65615.59 

19675 

0.081 

6900.6 

6975.0 

208.72 

20.87 

29.20 

250 

68356.26 

20696 

0.001 

5109.3 

7267.1 

209.91 

20.89 

29.22 

260 

71092.65 

2132C 

0.001 

5390.5 

7559.5 

211.06 

20.92 

29.25 

270 

73630.75 

22162 

0.001 

5607.9 

7852.1 

212.16 

20 .95 

29.28 

280 

76566.63 

22966 

9.001 

5017.6 

8165.1 

213.23 

20.98 

29.31 

290 

79306.30 

23766 

0.001 

6027.7 

8430.6 

216.26 

21.03 

29.35 

300 

82063.79 

26608 

0 .001 

6238.3 

8732.2 

215.26 

21.07 

29.40 

310 

86761.12 

2563J 

0.001 

6669.3 

9026.6 

216.22 

21.12 

29.45 

320 

87518.31 

26252 

0.001 

6660.9 

9321.2 

217.16 

21.18 

29.51 

33 0 

90255.37 

27076 

0.001 

6873.1 

9616.6 

218.06 

21.24 

29.57 

36 0 

92 992.32 

27895 

0.001 

7065.9 

9912.6 

218.95 

21.31 

29.63 
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VELOCITY 
OF SOONO 
M/SEC 


116 a 

1149 
1137 
1 126 
1110 
1 097 
1063 
1073 
1055 
1061 

1027 

1012 

997 

982 

982 

169 

171 

176 

176 

178 

180 

182 

186 

186 

188 

190 

192 

196 

196 

198 

199 
201 

203 

205 

207 

208 
210 
212 
216 
215 
217 

219 

220 
222 
226 
225 
227 
229 
238 

232 

233 

235 

236 

238 

239 
261 

265 
268 
252 
256 
259 
263 

266 
270 
276 
283 
289 
295 
301 
307 
313 
319 

326 

330 

335 

360 

365 

350 



THERMODYNAMIC PROPERTIES OF QXYGtN 


C-2 


0.300 ATM ISOBAR 


TEMPERATURE 

OENSITY 

V (DH/OVJp 

V<OP/OU) v 

-V (OP/DV) t 

tov/oife/v 

THERMAL 

VISCOSITY 

thermal 

DIELECTRIC 

PRANDTL 



V 


CONDUCTIVITY 


OIFFUSIVITY 

CONSTANT 

NUMBER 

KELVIN 

GHOLE/CC 

J/GHOLE 

CC- ATM/ J 

ATM 

1/ KELVIN 

M&/CM-K 

6 /CM -S 

t i r 

sa ch/sec 



* 54.354 

0.040633 

15677,17 

26.744 

11604.49 

0.0633548 

1.92949 

6.1948 

0 .00069 

1.56869 

5.3442 

56 

0.040607 

15734.46 

26 .510 

11223.73 

0.0033847 

1.91441 

5.8405 

0.00089 

1,56517 

5.G 645 

56 

0 .04033 1 

15559.34 

26.219 

10772.37 

0.0034225 

1.59537 

5.4559 

0.00066 

1.56065 

4.79„5 

60 

0.040055 

15362.17 

25 .921 

10333.21 

0. 0034619 

1.57559 

5.0923 

Q .00068 

1.55623 

4.6183 

62 

0.039777 

15202. 9U 

25.615 

9905.98 

0.0 0 35031 

1.65513 

4.7553 

a . 00066 

1.55179 

4.2663 

64 

0.039497 

15021.41 

25 .30 3 

9490.41 

0.0035461 

1.63402 

4*4432 

0.00087 

1.54734 

4.6329 

66 

0.039216 

14637.63 

24.96 5 

9066.26 

0.0035912 

1.61230 

4.1539 

0.00067 

1.54287 

3 .6166 

6 6 

0.036934 

14651.45 

24.661 

8693.26 

0.00 36365 

1.79001 

3.6660 

0.00066 

1.53638 

3.6167 

70 

0.036650 

14462. 76 

24.332 

8311.17 

0.0036661 

1.76720 

3.6376 

0.00066 

1.53386 

3.4314 

72 

0.036364 

14271.46 

23.997 

7939.73 

0.0037403 

1.74369 

J.4C76 

0.00065 

1.52936 

3.2596 

7 4 

C. 036076 

14077.46 

23.656 

7578.70 

0 .0037953 

1.72012 

3.1947 

0.00065 

1.52481 

3.1010 

76 

0.037786 

13660.63 

23.314 

7227.84 

0.0036533 

1.69592 

2.9973 

0 .00064 

1.52024 

2.9541 

78 

0.037493 

13660.63 

22 .967 

6666.91 

0.0039147 

1.67132 

2.8144 

0.00063 

1 .5 15o 4 

2.8163 

60 

0.037199 

13477.96 

22.615 

6555.66 

0.0039796 

1.64635 

2.6449 

0.00963 

1.511.2 

2.6 929 

* 90.061 

0.037167 

13469.67 

22 .600 

6542.43 

0.0039623 

1.64533 

2.6383 

0.00062 

1.51083 

2 .6660 

* 40.061 

0.000046 

2267.64 

3.959 

0.30 

0.0130049 

0.07367 

0.0593 

Q. 05349 

1.00055 

0 .7479 

92 

0.000045 

2345.37 

3.956 

0.30 

0.0126656 

0.07551 

0.0607 

0.05627 

1.00054 

C .7466 

64 

0.000044 

2405.46 

3.957 

0.30 

0. Cl 23319 

0.07743 

0.0623 

0 .05925 

1.30052 

C • 7453 

86 

0.000043 

2465.45 

3.957 

0 . 3 J 

3.0120166 

0.07935 

0.0638 

0.06230 

1.00051 

D .7442 

66 

0 .U00042 

2525.30 

3.956 

0.30 

0.0117162 

0.06126 

0.0653 

0.06542 

1.0G050 

0.7431 

90 

0 • JQ9Q41 

2565.04 

3.955 

0.30 

0.0114353 

0.06321 

0.0669 

0.06661 

1.00049 

0.7422 

92 

0.300040 

2644.66 

3.955 

C.30 

0. Cl 11666 

0.06514 

0.0664 

0.07166 

1.00046 

0.7413 

94 

0.000039 

2704.24 

3.954 

0.30 

J . C 1 09113 

0.06706 

0.0599 

0.07522 

1.00047 

0 .7405 

96 

0.000036 

2763.70 

3.954 

0.30 

0 , 01C6676 

0.06901 

0.0715 

0. 07663 

1.00046 

0.7396 

96 

0*000036 

2623.10 

3.953 

3.30 

0.0104353 

0.09095 

0.0730 

0.06212 

1.00045 

0 .7391 

13 0 

0.300037 

2662.42 

3.953 

0.30 

0.0102136 

0.09266 

0.0746 

0 .06567 

1.00044 

0.7365 

10 2 

0.000036 

2941.66 

3.953 

0.30 

0.0100015 

0.09402 

0.0761 

0.06930 

1.00G43 

0 .7379 

104 

0.300035 

3000.66 

3.952 

0.30 

0.0097964 

C. 09675 

0.0776 

0.09300 

1.00042 

0.7373 

106 

0.000035 

3060.02 

3.952 

0.30 

0. 00 96036 

0.09869 

0.0792 

0 .09677 

1.00041 

0.7368 

106 

0.300034 

3119.11 

3.952 

0.30 

0.0094171 

0.10062 

0.0607 

0.10061 

1.00040 

0.7363 

uo 

0 . 000033 

3178.16 

3.952 

0.30 

0.0092376 

0.10255 

0.0622 

0.10452 

1.00040 

G .7359 

112 

0 « Q 00033 

3237.17 

3 .951 

0.30 

0.0090655 

0.10446 

0.0636 

0.10649 

1.00039 

0.7355 

114 

0.000032 

3296.13 

3.951 

0.30 

Q. 0066997 

0.10640 

0.0653 

0.1125A 

1.00038 

0.7351 

116 

0.000032 

3355. Ub 

3 .951 

0.30 

0. 0O67401 

0.10632 

0.0666 

0.11666 

1 • 0 0 0 3 A 

0.7347 

119 

0.000031 

3413.95 

3.951 

0.30 

0.0065663 

0.11024 

0.0664 

0.12064 

1.00037 

0.7343 

120 

0.000031 

3472.61 

3.951 

0.30 

0*0064360 

0.11215 

0.0699 

0.12509 

1.00036 

G .7340 

122 

0,000030 

3531.64 

3.951 

8.30 

0.0062949 

0.11407 

0.0914 

0.12941 

1.00036 

0 .7337 

12 4 

0.000030 

3590 .44 

3.950 

0.30 

0* 00 61566 

0.11597 

0.0929 

0.13379 

1.00035 

0.7333 

126 

0.300029 

3649.21 

3.950 

0.30 

0.0060231 

0.11707 

0.0944 

0.13624 

1.QG035 

3.7330 

126 

0.000029 

3707.97 

3.95 0 

0.30 

0* OC 76940 

0.11977 

0.0 959 

0.14276 

1.00034 

0.7326 

130 

0.300026 

3766.69 

3.953 

0.30 

0.0077690 

0.12166 

0.0974 

0.14734 

1.00033 

0 .7325 

132 

0.000026 

3625.40 

3.95 0 

0.30 

0.0076461 

G. 12355 

0.0969 

0.15196 

1.000 33 

0.7322 

134 

0.000027 

3664.09 

3 .950 

G . 30 

0. 0 C 75309 

0.12544 

0.1004 

0.15669 

1.00032 

0 .7 320 

136 

0.900027 

3942 ,7b 

3.950 

0.33 

0.0074174 

0.12731 

0.1019 

0.16147 

1.00032 

G.7317 

13 6 

0 .000027 

4001.41 

3.950 

0.30 

0.0073073 

0.12916 

0.1034 

0.16630 

1.00032 

0.7315 

140 

0.000026 

4060.04 

3.949 

0.33 

0.0072005 

0.13105 

0.1049 

0.1712C 

1.00031 

0.7312 

142 

0.000026 

4116.66 

3 .949 

0.30 

0.0070966 

0.13292 

0.1064 

0.17617 

1.0CQ31 

0.7310 

144 

0.300025 

4177.27 

3,949 

0.33 

0.0069961 

0.13476 

0.1076 

0.16120 

1.00030 

0.7307 

146 

0.300025 

4235.66 

3.949 

0.30 

0.0066963 

0.13664 

0.1093 

0.18629 

1.00030 

G.73G5 

146 

0.300025 

4294.45 

3.94 9 

0.30 

0 . 0066033 

0.13646 

0.1108 

0.19144 

1.00029 

0.7302 

15 0 

0.300024 

4353.02 

3.94 9 

0.30 

0.0067109 

0.14033 

0.1122 

0.19665 

1.00029 

C .7300 

152 

0.300024 

4411.56 

3 .949 

0.30 

0.0066210 

0.14216 

0.1137 

0.20192 

1.00029 

0.7296 

154 

0.000024 

4470.14 

3.949 

0.30 

0.0065335 

0.14399 

0.1151 

0.20725 

1.08026 

0.7296 

156 

0.000023 

4526.66 

3.949 

0.30 

0.0064463 

0 .14560 

0.1165 

0.21263 

1.0 OC 2 6 

0 . 7 2 94 

15 6 

0.000023 

4567.22 

3.94 9 

0.30 

0.0063653 

0.14762 

0.1160 

0 .21606 

1. 0 0026 

0.7292 

160 

0.000023 

4645. 76 

3.949 

0.30 

0.0062645 

0.14942 

0.1194 

0.22356 

1 . 0 00 c 7 

0.7291 

165 

0.000022 

4792. G6 

3.946 

0.30 

0.0060913 

0.15391 

0.1229 

0.23756 

1.0 0026 

0.7266 

170 

0.300022 

4936.39 

3 .94 6 

0.30 

0.0059097 

0 .15636 

0.1264 

0.25193 

1.0Q0..6 

Q .7282 

175 

0.300021 

5064.70 

3.946 

0.30 

0 • G U 57366 

0.16277 

0.1299 

0.26664 

1.00025 

0.7279 

16 0 

u. 000020 

5231.04 

3.947 

0.30 

0.0055776 

0.16713 

0.1334 

0.26168 

1.00024 

0.7275 

165 

0.30002Q 

5377.41 

3.94 7 

0.30 

0.0054253 

0.17146 

0.1366 

0.29707 

1.00023 

0.72/2 

190 

0.000019 

5523.65 

3.947 

0.3Q 

0.0U52611 

0.17576 

a .1401 

0.31278 

1.00023 

0.7269 

195 

0.300019 

5670.37 

3.946 

0.30 

0.0051445 

0.16001 

0*1435 

0.32682 

1.00022 

0.7266 

200 

0. 000016 

5616.99 

3.945 

0.30 

Q.0U5C146 

0.16423 

0.1466 

0.34519 

1 .0 0022 

0.7263 

210 

0.300017 

6110.64 

5.944 

C.30 

0 . CO 47742 

0.19256 

0.1533 

0.37666 

1.0 0 02 1 

3.7259 

22 0 

0.300017 

6405.00 

3 .942 

0.30 

0.QG45556 

0.23076 

0.1597 

0.41374 

1 . 0 0 0 c 0 

0,7255 

230 

0.000016 

6700.26 

3.93 9 

0 .30 

0.0043565 

0.20802 

0.1660 

0.4498C 

1.00019 

0.7252 

240 

0.000015 

6996.71 

3.935 

U.3J 

0.0041741 

0.21675 

0.1722 

0.46696 

1.00018 

C.7249 

25 0 

0.300015 

7294.50 

3 .931 

0.33 

0 . CO 40064 

0.22456 

0.1762 

0.52523 

1.0 001 7 

l .7246 

260 

0 .3000 14 

7593.66 

3.926 

0.30 

0.0136 516 

0.23225 

0.1642 

0.56451 

1.0 0 0 1 7 

0.7248 

270 

0.000014 

7695.06 

3.920 

0.30 

0.0037065 

0.23962 

0.1900 

0.60476 

1.00016 

0 .7249 

260 

0.000013 

6196.26 

3.913 

0.30 

0.0035756 

0.24729 

0.1957 

0.64593 

1.30015 

0.7251 

290 

0.300013 

6503.65 

3 .90 5 

0.30 

0.0034519 

Q. 25465 

0.2014 

0.68799 

1.30015 

C • 7255 

300 

0.000012 

6611. 40 

3 . 896 

0 .30 

0.0033365 

0.26191 

0.2069 

0.73090 

1.S0014 

0.7259 

310 

0 • 000012 

9121.67 

3.987 

0.30 

0. 0032266 

0.26906 

J .2124 

C. 77463 

1.0GG14 

0.7265 

320 

0.300011 

9434.57 

3.876 

0.30 

0. 0031275 

0.27617 

0.2176 

0.61913 

1.0 0 0 1 4 

3.7272 

330 

3.300011 

9750.22 

3.665 

0.33 

0.0030325 

0.26316 

0. 2231 

0 .66440 

1.00013 

0.7281 

34 0 

0,000011 

10066.69 

3.653 

0.30 

0.0029431 

0.29012 

0.2264 

0.9104C 

1 . 0 0 Gl 3 

0.7290 
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G-2 


THERMODYNAHIC PROPERTIES OF OXYGEN 


0.400 ATM ISOBAR 


TEMPERATURE 

VOLUME 

isotherm 

DERIVATIVE 

ISOCHORE 

DERIVATIVE 

INTERNAL 

ENERGY 

ENTHALPY 

ENTROPY 

c v c p 

VELOCITY 
OF SOUND 

KELVIN 

CC/GMOLE 

CC ath/gmole 

ATM/K 

J/GMOLE 

J/GMOLE 

J/GMOLE-K 

J/G MOLE -K 

H/SEC 


♦ 54. 

355 

24.49 

284206 

36.93 

*6109.5 

-6100.5 

67.11 

35.65 

53.26 

1160 

56 


24.63 

276418 

3 7.99 

-6101.9 

-6100.9 

68.69 

35 .29 

53.26 

1149 

58 


24.79 

267114 

36.07 

-5995.4 

-5994,4 

70.56 

34.87 

53.25 

1137 

60 


24.97 

257996 

35.77 

-5060.9 

-5807.9 

72.37 

34.46 

53.25 

1124 

62 


25.14 

249058 

34.70 

-5702.4 

-5701.4 

74.11 

34.06 

53.26 

1110 

64 


25.32 

240299 

33.66 

-5675.9 

-5674.9 

75.81 

33.67 

53.27 

10 97 

66 


25.50 

231714 

32.63 

-5569.3 

-5560.3 

77.45 

33 .30 

53.28 

1083 

68 


25.68 

223302 

31.63 

-5462.7 

-5461.7 

79.04 

32 .94 

53.31 

1070 

70 


25.87 

215056 

30.65 

-5356.1 

-5355.1 

60.50 

32 .59 

53.34 

1056 

72 


26.07 

206979 

29.70 

-5249.4 

-5240.3 

62.09 

32.26 

53.36 

1041 

74 


26.26 

199063 

26.76 

-5142.6 

-5141.5 

63.55 

31.93 

53.43 

1027 

76 


26.46 

191306 

27.65 

-5035.7 

-5034.6 

64.97 

31.62 

53.49 

1012 

78 


26.67 

183704 

26.96 

-4920.6 

-4927.5 

66.36 

31.31 

53.55 

997 

80 


26.88 

176256 

26.09 

-4021.4 

-4020.3 

87.72 

31.01 

53.64 

982 

82 


27. 10 

166956 

25.24 

-4714.0 

-4712.9 

69.05 

30.73 

53.73 

967 

• 82. 

,264 

27.13 

166004 

25.13 

-4699.9 

-4690.0 

69.22 

30.69 

53.74 

965 

• 82. 

>264 

16585.00 

6517 

0.005 

1670.6 

2350.0 

174.09 

21.03 

29.91 

171 

84 


16952.81 

6669 

0.005 

1715.6 

2402.7 

175.51 

21.02 

29.66 

173 

86 


17375.64 

6643 

0.005 

1750.1 

2462.4 

176.22 

21.00 

29.81 

175 

88 


17797.61 

7016 

0.005 

1000.6 

2522.0 

176.90 

20.99 

29.76 

178 

90 


18218.79 

7189 

0.005 

1043.0 

2501.4 

177.57 

20.98 

29.72 

160 

92 


18639.27 

7362 

0.004 

10S5.4 

264Q.0 

170.22 

20.95 

29.68 

162 

94 


19059.10 

7533 

0.004 

1927.7 

2700.2 

170.06 

20.95 

29.64 

164 

96 


19478.35 

7705 

0.004 

1970.0 

2759.4 

179.40 

20.94 

29.61 

166 

98 


19897,05 

7876 

0.004 

2012.2 

2010.6 

100.09 

20.93 

29.56 

188 

100 


20315.26 

• 066 

0.004 

2054.4 

2077.7 

100.69 

20.93 

29.55 

190 

102 


20733.02 

6216 

0.004 

2096.5 

2936.0 

101.20 

20.92 

29.53 

192 

104 


21150.36 

63 66 

0.004 

2130.6 

2995.9 

101.05 

20*91 

29.50 

194 

106 


21567.31 

8556 

0.004 

2100.7 

3054.0 

182.41 

20.90 

29.48 

195 

108 


21983.90 

8725 

0.004 

2222.0 

3113.0 

162*96 

20*90 

29.46 

197 

110 


22400.17 

8694 

0.004 

2264.0 

3172.7 

163.50 

20.69 

29.44 

199 

112 


22816.12 

9062 

0.004 

2306.0 

3231.6 

184.03 

23.89 

29.43 

2Q1 

114 


23231.79 

9231 

0.004 

2340.0 

3290.4 

164.55 

20.66 

29.41 

203 

116 


23647.20 

9399 

0 .003 

2390.6 

3349.2 

165.07 

20.66 

29.40 

205 

118 


24062.35 

9567 

0.003 

2432.0 

3406.0 

165.57 

20.67 

29.36 

206 

120 


24477.28 

9735 

0.003 

2474.7 

3466.0 

1 86 . 06 

20.67 

29.37 

209 

122 


24891.99 

9902 

0.003 

2516.6 

3525.5 

166.55 

20.67 

29.36 

210 

124 


25306.50 

10070 

0.003 

2550.5 

3504.2 

107.82 

20.86 

29.35 

212 

126 


25720.82 

10237 

0.003 

2600.4 

3642.9 

107.49 

20.66 

29.33 

214 

12 8 


26134.96 

10404 

0 .003 

2642.3 

3701.5 

167.96 

20.66 

29.32 

215 

130 


26548.93 

10571 

0*003 

2604.1 

3760.2 

100.41 

20.65 

29.31 

217 

132 


26962.75 

10738 

0.003 

2726.0 

3010.0 

100.06 

20.65 

29.31 

219 

134 


27376.42 

10905 

0.003 

2767.0 

3077.4 

109.30 

20.65 

29.30 

220 

136 


27789.95 

11072 

0.003 

2009.6 

3936.0 

169.73 

20.65 

29.29 

222 

138 


28203.35 

11236 

0.003 

2051.5 

3994.5 

190.16 

20.64 

29.28 

224 

140 


28616.63 

11405 

0.003 

2093.3 

4053.1 

190.50 

20.64 

29.28 

225 

142 


29029.79 

11571 

0.003 

2935.1 

4111.6 

191.00 

20.64 

29.27 

227 

144 


29442.84 

11738 

0.003 

2976.9 

4170.2 

191.41 

20.64 

29.26 

226 

146 


29855.79 

11904 

0.003 

3010.6 

4220.7 

191.01 

20 .84 

29.26 

230 

148 


30268.64 

12070 

0.003 

3060.4 

4207.2 

192.21 

20.64 

29.25 

232 

150 


30681.39 

12236 

0.003 

3102.2 

4345.7 

192.60 

20.83 

29.25 

233 

15 2 


31094.06 

12402 

0.003 

3144.0 

4404.2 

192.99 

20.83 

29.24 

235 

15 4 


31506.64 

12568 

0.003 

3185.7 

4462.7 

193.37 

20.83 

29.24 

236 

156 


31919.14 

12734 

0.003 

3227.5 

4521.1 

193.75 

20.63 

29.23 

238 

15 8 


32331.56 

12900 

0.003 

3269.2 

4579.6 

194.12 

20.63 

29.23 

239 

160 


32743.91 

13066 

0.003 

3310.9 

4630.1 

194.49 

20.63 

29.22 

241 

16 5 


33774.50 

13400 

0.002 

3415.3 

4706.2 

195.39 

20.63 

29.22 

245 

170 


34804. 71 

13694 

0.002 

3519.6 

4930.2 

196.26 

20.62 

29.21 

249 

175 


35834.57 

14307 

0.002 

3623.9 

5076.2 

197.10 

20.62 

29.20 

252 

180 


36864.14 

14721 

0.002 

3728.1 

5222.2 

197.93 

20.62 

29.20 

256 

185 


37893.43 

15134 

0. 002 

3032.4 

5360.2 

190.73 

20.82 

29.19 

259 

190 


38922.48 

15547 

0 .002 

3936.6 

5514.2 

199.51 

20.62 

29.19 

263 

195 


39951.31 

15959 

0.002 

4040.9 

5660.1 

2uQ .26 

20.62 

29.19 

266 

200 


40979.94 

16372 

0.002 

>«145.1 

5006.0 

Zul.QO 

20.63 

29.19 

273 

210 


43036.67 

17197 

0.002 

4353.6 

6097.9 

2u2.43 

20.63 

29.19 

275 

220 


45092.81 

16021 

0.002 

4562.2 

6309.0 

2u 3 .76 

20.64 

29.19 

283 

2 J 0 


47148.44 

16645 

0.002 

4770.8 

6681.7 

2u5 * 06 

20.85 

29.20 

269 

24 0 


49203.66 

19669 

0.002 

4979.6 

6973.8 

2u6. 33 ' 

20.67 

29.21 

295 

25 0 


51258.51 

20492 

0.002 

5106.5 

7266.0 

2u 7 . 52 

20.69 

29.23 

301 

26 0 


53313.05 

21315 

0.002 

5397.7 

7550.5 

2u6 .67 

20 .92 

29.26 

307 

270 


55367.33 

22136 

0*001 

5607.1 

7051.2 

2*9. 77 

20.95 

29.28 

313 

280 


57421.37 

22960 

0.001 

5016. 9 

0144.2 

210.64 

20.99 

29.32 

319 

290 


59475.21 

23783 

0.001 

6027.1 

8437.6 

211.86 

21.03 

29.36 

324 

3J0 


61528.87 

24605 

0 .001 

6237.6 

6731.4 

212.66 

21.07 

29.40 

330 

310 


63582.37 

25427 

0.001 

6446.7 

9125.7 

213.63 

21.12 

29.45 

335 

320 


65635.73 

26249 

0.001 

6660. 3 

9320.5 

214.76 

21 .18 

29.51 

340 

330 


67688.96 

270 71 

0.001 

6872.5 

9615.9 

215.67 

21.24 

29.57 

345 

340 


69742.08 

27893 

0.001 

7085.3 

9912.0 

216.55 

21.31 

29.64 

350 
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02 


T HE RHO QY NA HI C PROPERTIES OF OXYGEN 


0.400 4 T M ISOBAR 


TEMPERATURE 

OENSITY 

V ( OH/ 0 V )p 

VOP/OUI v 

-V (OP/GV 1 T 

OV/OT k/V 

Thermal 

VISCOSITY 

thermal 

OI ELECTRIC 

PR ANOTL 






CONDUCTIVITY 


DIFFUSIV ITY 

cons r ant 

NUHdER 

KEL VlN 

GHOLE/CC 

J/GMOLE 

CC-ATN/j 

ATN 

1 /KELVIN 


G/CM-. -5 
x itr 

SQ CM/SEC 



* 54.355 

0.040933 

15977.77 

25.744 

11605.05 

0.0033546 

1.92950 

6.1951 

0.00009 

1.56070 

5.3444 

5 b 

G.T4J6C7 

15735.20 

25.510 

11224,57 

0. C G 33845 

1.91443 

5.9490 

0.00009 

1.565. 7 

5.v 049 

5 0 

C. J40332 

15560.09 

25.219 

10773.21 

3.0034223 

1.9954G 

5.4565 

0.00098 

1.5 60o6 

4.7900 

60 

G.J40055 

15392.93 

25.921 

10334.05 

0. 0034617 

1.07563 

5.0926 

0.00019 

1.55623 

4.5106 

6 2 

0 .039777 

15203.69 

25 .615 

9906.82 

0.0035029 

1.95516 

4.7556 

0.00069 

1.55180 

4.2666 

b 4 

0 . J39499 

15022.22 

25.303 

9491.26 

0 • 0 035459 

1.93405 

4.4436 

0.00007 

1.54734 

4 .l 332 

6 6 

0 . ) 392 1 7 

149 39.40 

24.995 

9087.11 

0.0035910 

1.61233 

4.1544 

0.00097 

1.54200 

3.9171 

60 

0 .039934 

14652.30 

24.661 

9694.12 

0.0036362 

1.79005 

3.9664 

0 *00006 

1.530J9 

3 .6169 

7 0 

0 » 0 3965 C 

14463.63 

24.332 

9312, C3 

0.0036879 

1.76724 

3.6391 

0.00096 

1.53309 

3.4316 

72 

0.139364 

14272.39 

23 .999 

7940.60 

0.0037400 

1.74393 

3 * 4GB 1 

0.00005 

1.52936 

3.2600 

7 4 

0.039076 

14079.39 

23.659 

7579.58 

0.0037950 

1.72016 

3.1950 

0.00005 

1.52402 

3.1012 

76 

0.037796 

13991.59 

23.315 

7228.72 

0.0038530 

1.69597 

2.9976 

0.00004 

1.52025 

2.9543 

7 6 

0 . 137494 

13691.92 

22.96 7 

6887.79 

0 . 0 l 39143 

1.67137 

2.0147 

0.00093 

1.5 1565 

2.0165 

90 

0 .037199 

13479.99 

22.615 

6556.55 

0.0039792 

1.64640 

2.6452 

0.00003 

1.5 llu3 

2.6930 

9 Z 

0 . 036902 

13272.92 

22 .26 0 

6234.77 

0.0040481 

1.62109 

2 .4881 

0.00092 

1.50637 

2.5772 

* 92.264 

0.036962 

13245.49 

22. 213 

6193.01 

0.044C575 

1.61772 

2.4693 

0.00002 

1.5 0575 

2.5626 

* 92.264 

C . 000 060 

2339.41 

3 .962 

0.39 

0.0127867 

0.07607 

0.0612 

0.04216 

1.0 0 0 7 2 

0.7516 

9 4 

0.100059 

2392. 05 

3.961 

0.39 

0.0124942 

0.07773 

0.0625 

0.04413 

1.0 0070 

0.7501 

96 

0.000059 

2452.63 

3 .96 0 

0.39 

0.0121544 

0.07965 

0 • 064 J 

0.04642 

1.00069 

0 .7486 

99 

0 . 000056 

2513. 05 

3.959 

0.39 

0.0116432 

C. 09157 

0.0655 

0 .04070 

1.0 0067 

0 .7473 

90 

C. 000055 

2573.32 

3 .95 9 

0*39 

3.0115491 

0.08349 

0.0671 

0.05118 

1.0 0065 

0.7460 

92 

0.000054 

2633.45 

3.95 9 

0.39 

0.0112704 

0.09542 

0.0606 

0.05364 

1* 0 0 Oo 4 

0.7449 

94 

0*000052 

2693.45 

3.957 

0.40 

0.0110060 

0.08734 

0.0701 

0.05616 

1 . 0 0 Oo 2 

0.7430 

96 

0*100051 

2753.34 

3.95 7 

0.40 

0.0107547 

0.00927 

0.0717 

0.05672 

1*00061 

0.7429 

99 

0.000050 

2913.13 

3 .956 

0.40 

0.0105154 

0.09120 

0.0732 

0.06134 

1.00060 

0.7420 

10 0 

0.000049 

2972.93 

3. 956 

0.40 

0.0102973 

0.09313 

0.0747 

0.06402 

1.00050 

0.7412 

10 2 

-0.000046 

2932 .44 

3.955 

0.40 

3*0100695 

0.09506 

0.0763 

0.06675 

1.00057 

0 .74C4 

10 4 

0 . 000047 

2991.97 

3 .955 

0.40 

0.0199613 

0.09699 

0 .0776 

0.06953 

1.00056 

0 .7397 

10 6 

0 .001046 

3051.42 

3,954 

0.40 

0 . 0 u 96620 

0.09692 

0.0793 

0.07236 

1.00055 

0.7391 

10 9 

0.000045 

3110. 81 

3 .954 

0.43 

0. 0094711 

0.10085 

0.0809 

0.07525 

1.30054 

0 .7385 

110 

0 .000045 

3170. 13 

3 .954 

0.40 

0.0092990 

0.10277 

0.0824 

0 .07919 

1.00053 

0 .7379 

112 

0.000044 

3229 • 4u 

3 .95 3 

0.43 

0.0091122 

0.10470 

0.0939 

0.08118 

1.00052 

0 .7374 

114 

U .000043 

3298 . 61 

3.953 

a .40 

0 • 0 089432 

0.10662 

0.0055 

0.00422 

1.00051 

0.7369 

116 

0. 00Q042 

3347.77 

3. 95 3 

0.40 

0. GO 87 907 

0.10853 

0.097G 

0.00731 

1.0 0050 

0.7364 

11 9 

0 . 000042 

3406.89 

3 .95 3 

0.40 

3. Ou 06242 

0.11045 

0.0905 

0.09045 

1.0 0049 

0.7360 

120 

0.010041 

3 4 6 5 . 96 

3.952 

U .40 

0. 0 u 64735 

0.11236 

0.0900 

0.09365 

1.00040 

0 .7355 

122 

0.000040 

3524.99 

3.952 

0.40 

0. 0093261 

0.11427 

0.0916 

0.09699 

1.0 0048 

0 .7351 

124 

0.000046 

3593.99 

3.952 

0.4'j 

0 . 0 u 01676 

0.11617 

0.0931 

0.10019 

1*30047 

0 .7349 

126 

0 .100039 

3642.94 

3 .952 

0.40 

0*00 80524 

0.11007 

0 .0946 

0.10353 

1.00046 

0 .7344 

12 9 

0 .000039 

3701.87 

3.952 

0.40 

0. 0U79215 

0.11996 

0.0961 

0.10692 

1.00045 

0 .7340 

130 

0 . 000039 

3 760 • 76 

3 .951 

0.40 

Q. 0077949 

0.12185 

0.0976 

0.11036 

1.00045 

0.7337 

132 

0.100037 

3919.63 

3.951 

0.43 

0. C U76725 

0.12374 

0.0991 

0 .11394 

1.00044 

0.7334 

134 

C. 000037 

3879.47 

3.951 

0 « 4 J 

0. GO 75539 

0.12562 

0 . 1006 

0*11739 

1.00043 

0.7331 

136 

0.000036 

3937 .28 

3.951 

0.40 

0.0074391 

0.12749 

0.1021 

0*12096 

1.0C043 

0.7326 

13 9 

0.000035 

3996.07 

3.951 

G.4J 

3. G 0 73279 

0*12936 

0.1035 

0.1246C 

1.00042 

0.7325 

140 

0.000035 

4054.94 

3 .951 

0*43 

Q . G u 72 199 

0.13123 

0.1050 

0.12027 

1.00041 

0.7322 

142 

0.000034 

4113.59 

3 .951 

0.40 

a. 0071152 

0.13310 

0.1065 

0.13201 

1.0 0041 

0.7319 

144 

0. 000034 

4172.32 

3.950 

0.40 

0.0070135 

0*13496 

Q .1080 

0.13579 

1.00040 

0 .7316 

146 

0.000033 

4231.03 

3.95 0 

0.43 

3.0.69149 

0.13681 

0.1094 

0.13961 

1.03040 

0.7313 

14 9 

0 .000033 

4299.73 

3.950 

0.43 

3 . 0 V66169 

Q. 13666 

0.1109 

0.14349 

1.00039 

0.7310 

15 0 

(1 .000033 

4349.41 

3.950 

(1.40 

0. 0067257 

0.14050 

0.1123 

0.14739 

1.00039 

0.7308 

152 

0.000032 

4407. 08 

3.950 

0.44 

3. 0166351 

0.14233 

0.1130 

0.15135 

1.00038 

0 .7305 

15 4 

0 .000032 

4465 . 73 

3.950 

0.40 

0.0065469 

0 . 14416 

0.1152 

0.15535 

1.00030 

0.7303 

156 

0. 000031 

4524.36 

3.95 0 

0.40 

0.0064610 

0.14597 

0.1167 

0.15939 

1.0 0037 

0.7301 

15 9 

0.000031 

4593. Cl 

3.95 0 

0.43 

0. Ou 63775 

0.14779 

0.1181 

0.16349 

1.00037 

0 .7299 

160 

D .000031 

4641.64 

3 .95 0 

0.43 

0.0062961 

0 .14959 

0.1195 

0.16761 

1.3 0036 

0 .7297 

16 5 

0.000030 

4799.17 

3.949 

0.40 

0.0061016 

0.15407 

0.1231 

0.17812 

1.0 0035 

0.7292 

17 0 

0 . 000029 

4934.67 

3. 949 

0.40 

0. GO 59169 

0.15051 

0.1266 

0.19989 

1.00034 

0.7267 

175 

0.000029 

5081.16 

3.949 

0.40 

9* 0 L 57470 

0.1629 2 

0.1300 

0.19992 

1.0QQ33 

0.7203 

19 0 

0 * 000027 

5227.6/ 

3.94 8 

0.40 

0.0055850 

0.16720 

0.1335 

0.21121 

1.00032 

0 .7279 

19 5 

0 .000026 

5374.20 

3.949 

0.40 

0.0054319 

0.17161 

0.1369 

0.22276 

1.00031 

0 .7276 

19 0 

0.000026 

5520.79 

3.947 

0 . 4w 

0.0052971 

0.17590 

0.1402 

0.23455 

1 • 0 C 0 3 0 

0 .7272 

195 

0 .000025 

5667.43 

3.947 

0.40 

0 . 0 L 51499 

0.19015 

0.1436 

0 .24659 

1.00030 

0.7269 

200 

0.000024 

5514. 19 

3.946 

0.40 

0.0050197 

0.19436 

0.1459 

0.25687 

1.00029 

0 . 7266 

210 

0 .000023 

6109.05 

3.945 

0.40 

0.0G47783 

0.19269 

0.1534 

0.28413 

1.00029 

0 . 7261 

22 0 

0.000022 

6402.61 

3.942 

0.40 

0.0045592 

0.20087 

0.1598 

0.31030 

1.0G026 

0 .7257 

23 0 

C . 000021 

6698 . 07 

3.940 

0.40 

0.0043594 

0.29093 

0 .1661 

0.33735 

1.3 0025 

0.7254 

24 0 

0. 300020 

6994.65 

3,936 

0.40 

0.0041766 

0.21686 

0.1722 

0.36524 

1.0 0024 

0.7251 

25 0 

0 . 000020 

7292.59 

3.932 

a .40 

3.0040095 

0.22466 

0.1783 

0.39394 

1.0C023 

0 .7250 

260 

0. 000019 

7592.09 

3.927 

0.40 

0. Gw 38535 

0.23235 

3 . 1842 

0.4234C 

1.0 0022 

0.7250 

27 0 

0 . 000019 

7893.40 

3 .921 

0.40 

Q.G3371C3 

0.23992 

0.1901 

0.4536G 

1.0 002 1 

0 .7251 

29 0 

0.000017 

9196.70 

3.914 

0.40 

0. 0u3577Q 

0.24730 

0 . 1956 

0 .48449 

1.0 0021 

0.7253 

29 0 

0.000017 

8502.19 

3.9C6 

0.40 

0.0034531 

0.25473 

0.2015 

0.51603 

1.00020 

0.7256 

30 0 

1.300016 

8910.04 

3 .897 

0.43 

0.0033376 

0.26199 

0.2073 

0.54822 

1.0 G019 

0.7261 

310 

0.300016 

9120.40 

3.887 

0.40 

0. 0 o 32296 

0.26916 

0.2125 

0.56102 

1.0 001 9 

0 . 7266 

32 0 

0 .000015 

9433.39 

3.877 

0.40 

0.0031293 

0.27624 

0.2179 

0.61441 

1.0 0018 

0 . 7273 

33 0 

0.000015 

9749.11 

3.865 

3.43 

0. 0330332 

0.20325 

0.2232 

0.64936 

1*0 C01 0 

0.7281 

34 Q 

0.300014 

10 0 6 7 .66 

3 . 853 

0 .43 

0.0029439 

0.29319 

3.2264 

0.6629 7 

UO 0017 

0.7291 
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C-2 


T HE RMOOYN AMI C PROPERTIES OF OXYGcN 


0.500 ATM IS09AR 


temperature 

VOLUME 

isotherm 

13 OCH ORE 



OER1VATI VE 

DERIVATIVE 

KELVIN 

cc/gmqle 

cc ATM/GMOLE 

ATM/K 

• 54.357 

24.49 

204220 

3 6.93 

56 

24.63 

276436 

37.99 

58 

24.79 

267133 

36.67 

60 

24.97 

258014 

35.77 

62 

25.14 

249 i 77 

34.70 

64 

25.32 

240318 

33.66 

66 

25.50 

231734 

32.63 

68 

25.68 

223321 

31.63 

TO 

25.67 

2150/7 

30.65 

72 

26.07 

206999 

29.70 

74 

26.26 

199363 

26.77 

76 

26.46 

191326 

27.65 

78 

26.67 

183725 

26.96 

80 

26.66 

176277 

26.09 

82 

27.10 

166978 

25.24 

84 

27.32 

161824 

24.41 

• 84.049 

27.33 

161650 

24.39 

• 84.049 

13513.14 

6616 

0.006 

66 

13645.73 

6766 

0.006 

56 

14165.61 

6964 

3.006 

90 

14525.06 

7139 

0.006 

92 

14663.63 

7314 

0.066 

94 

15231.51 

7460 

0.005 

96 

15536.79 

7661 

0.005 

96 

15875.52 

7 634 

0.005 

130 

16211.74 

6006 

0.035 

102 

16547.49 

8177 

3 . 035 

lU 4 

16882.83 

9349 

0.005 

106 

17217.75 

6519 

3.035 

106 

17552.34 

00 90 

3.305 

110 

17886.58 

3861 

0 .005 

112 

18220.51 

9033 

0.005 

114 

19554.14 

9199 

3.004 

116 

16637.51 

9369 

3.034 

11 8 

19220.63 

9538 

0.004 

120 

19553.52 

9706 

0.004 

122 

19656.16 

9675 

3 .004 

124 

20216.65 

10043 

3 .004 

126 

2 0550.92 

10211 

0.004 

128 

20663.01 

10379 

0 .004 

130 

21214.94 

10547 

3.304 

132 

21546.71 

10715 

3.004 

134 

21678.33 

10682 

0 .004 

136 

22209.61 

11050 

3 .CC 4 

136 

22541.16 

11217 

0 .004 

140 

22672.36 

11364 

0.004 

142 

232*3. 49 

11551 

0 .004 

144 

23534.46 

11716 

0.004 

146 

23665.36 

11665 

0.003 

146 

24196.17 

12051 

0.003 

150 

24526.87 

12216 

0.003 

15 2 

24857.47 

12304 

0 .00 3 

154 

25146.00 

12551 

0.003 

156 

25516.44 

12717 

0.003 

158 

25646.61 

12663 

0 .003 

160 

26179.11 

13050 

0.003 

165 

27004.55 

13465 

0.003 

170 

27629.61 

13660 

0.003 

175 

28654.33 

14294 

3.003 

160 

29478. 75 

14706 

0.003 

165 

30332.90 

15122 

0.003 

190 

31126.80 

15535 

0 .003 

195 

31950.46 

15949 

4 .003 

200 

32773.96 

16362 

3.303 

210 

34420.40 

17166 

0 .002 

220 

36066.24 

16313 

3.002 

230 

37711.58 

16638 

0.002 

240 

39356.49 

19662 

0.002 

250 

41001.05 

2046b 

0.002 

260 

42645.29 

21310 

0.002 

270 

44209.27 

22133 

0.002 

280 

45933.01 

22956 

0.002 

290 

47576.55 

23779 

G.CC2 

300 

49219.92 

24602 

3.002 

310 

5C553.1 2 

25425 

3.302 

320 

52506.16 

26247 

0.002 

330 

54149. 11 

27069 

3.002 

34 Q 

55791.93 

27692 

0 .00 1 


INTERNAL 

enthalpy 

ENTROPY 

tNERGY 

J/GMGLE 

J/GMOlE 

J/GMDLE-K 

-6189.5 

-6166 .2 

67. 11 

-6102.0 

-6100.7 

66.69 

-5995.5 

-5994.2 

70.56 

-58690 

-5667.7 

72.37 

-5782.5 

-5781.2 

74*11 

-5675.9 

-5674.7 

75.60 

-5569.4 

-5566.1 

77.44 

-5462.6 

-5461.5 

79.34 

-5356.2 

-5354.9 

00.56 

-5249.5 

-5246.1 

62.08 

-5142.7 

-5141.3 

03.55 

-5035.7 

-5034.4 

64.97 

-4926.7 

-4927. 3 

66.36 

-6821.5 

-4620.1 

67.72 

-4714.1 

-4712.6 

69.05 

-4606.6 

-4605.2 

90.34 

-4603.9 

-4602.5 

90.37 

1711.2 

2395.8 

173.61 

1752.9 

2454.4 

174.30 

1795.6 

2514.3 

174.99 

1636.2 

2574.1 

175.66 

1660.6 

2633.6 

176.32 

1923.3 

2693.5 

1/6.96 

1965.9 

2753.0 

177.59 

2006.1 

2612.4 

1/0.20 

2050.5 

2671.6 

1/8.00 

2092.8 

2931.1 

1/9.3* 

2135.0 

2590.4 

1 / 9 . 96 

2177.3 

3L49.E 

180.52 

2219.4 

3106.7 

181. 10 

2261. b 

3167.6 

lo 1 . 62 

2303.7 

3226.6 

102.15 

2345.0 

3205.8 

182.67 

2387.9 

3344.8 

103.19 

2429.9 

3403.7 

183.69 

2471.9 

3462.6 

164.16 

2513.9 

3521.4 

104.67 

2555.9 

3560.3 

lo5 . 15 

2597.9 

3639.0 

165.o2 

2639.6 

3b97.6 

166.06 

2661.6 

3756.6 

106.54 

2723.7 

3815.3 

186.99 

2765.6 

3674. U 

107.43 

2697.5 

3932.7 

167.66 

2649.3 

3991.3 

166.29 

2 691.2 

4050.0 

186.71 

2933.1 

4106.6 

169.13 

2974.9 

4167.2 

169.54 

3016.7 

4225.6 

189.94 

3056.? 

4264.4 

190.34 

3100.4 

4343.0 

190.73 

3142.2 

4401.5 

101.12 

3164.0 

4460.1 

191.50 

3225.6 

4518.6 

191.06 

3267.5 

4577.1 

192.25 

3309.3 

4635.6 

192.62 

3413.7 

4761.6 

193.52 

3516.1 

4926.0 

194.39 

3622.5 

5b 74. 2 

195.24 

3726.8 

5220. 3 

196.06 

3631.1 

5366.3 

196.66 

3935.4 

5512.4 

197.64 

4039.7 

5656.4 

196.40 

4144.3 

5604.4 

109.14 

4352.6 

6 b 96.4 

2J0.57 

4561.2 

6366.4 

2*1.92 

4769.9 

66 60.5 

233.22 

4976.7 

6972.6 

244.47 

5167.7 

7264.9 

2 45.66 

5396.9 

7657.4 

2*6.61 

5606.4 

7650.2 

2*7.91 

5616.2 

6143.3 

2*8.96 

6326.4 

6436.7 

210.31 

6237.0 

6730.6 

211.00 

6446.1 

9C24.9 

211.97 

6659.7 

9319.8 

2i2 • 90 

6671.9 

9615.3 

2.3.01 

7064.6 

9911.3 

214.70 


3y Cp 

VELOCI T Y 
OF SOJNO 

J/l MOLE -K 

M/SEC 


35.65 

53.26 

1 160 

35.29 

53.26 

1149 

34.87 

53.25 

1137 

34.46 

53.25 

1124 

34.06 

53.26 

1111 

33.67 

53.27 

1097 

33.30 

53.20 

1004 

32.94 

53.31 

1070 

32 .60 

53.34 

1056 

32.26 

53.30 

1041 

31.93 

53.43 

1C27 

31.62 

53.40 

1012 

31.31 

53.55 

996 

31.01 

53.63 

903 

30.73 

53.73 

96/ 

30.45 

53.84 

952 

30.44 

53. 64 

951 

21.00 

30.07 

173 

21.36 

30. OJ 

175 

21.04 

£9.94 

1 77 

21.02 

29.09 

179 

21.01 

29.83 

101 

2 0.99 

29.79 

103 

20.9s 

29.74 

105 

20*97 

29.71 

107 

2J .96 

29.67 

109 

2 J *95 

29.64 

191 

20.94 

29.61 

193 

2 J .93 

29.59 

195 

23 .93 

29.55 

197 

20 .92 

29.53 

199 

20.91 

29.51 

201 

20.91 

29.49 

2C3 

20.90 

29.47 

205 

20.89 

29.45 

206 

23.09 

29.43 

206 

23.08 

29.42 

210 

20.90 

29.40 

212 

20 .SB 

29. 39 

213 

23.07 

29.30 

215 

20.07 

29.37 

217 

29.87 

29.36 

218 

20.S6 

29.34 

220 

20.66 

29.34 

2 22 

23.66 

29.33 

223 

20 .85 

29.32 

225 

20.65 

29.31 

227 

20.65 

29.30 

226 

23.85 

29.29 

230 

20.04 

29.29 

232 

20.04 

29.20 

233 

20.04 

29.27 

235 

20.04 

29.27 

236 

20.04 

29.26 

230 

20.04 

29.26 

239 

20.04 

29.25 

241 

20.03 

29.24 

245 

20.03 

29.23 

246 

20*03 

29.22 

252 

20.83 

29.22 

256 

20.03 

29.21 

259 

20.03 

29.21 

263 

20.03 

29.20 

266 

20.03 

29.20 

270 

20.83 

29.20 

276 

20.84 

29.20 

263 

20.96 

29.21 

2 09 

20.97 

29.22 

295 

20.99 

29.24 

301 

20.92 

29.26 

307 

20.95 

29.29 

313 

2U.99 

29.32 

319 

21.03 

29.36 

324 

21.37 

29.41 

33* 

21.13 

2 9 . 4t» 

335 

21.10 

29.51 

340 

21 .24 

29.5a 

345 

2 1.31 

29.64 

350 
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TH£«trtOOYNAMi; PROPERTIES OF JxyGlN 


02 


0.5CG atm isobar 


TEMPERATURE 

DENSITY 

V < Dm/ >3 V)p 

V < DP/OU» v 

-V (0P70V ) T 

(0V70T fc>/V 

T rt t R ,1 A l 

VliCOSI r Y 

THERMA L 

OIELECH IC 

P^ANCtL 






QNOuC T I V I T Y 


3IFFUSIV ITY 

CONSTANT 

NUMilf 0 

KELVIN 

GMOLt/CC 

J/GMOlE 

CC- ATM7J 

ATM 

1 /KELVIN 

M*7CM-K 

g/cm-i 
X iq3 

SQ CM/SEC 



• 54.3S7 

U. 343833 

15976. 39 

2a . 744 

1160b .61 

J. ti 33544 

1 . 92952 

0 . 195* 

0.00089 

1 . 5 b 6 7 0 

5.3446 

5b 

0 . 04G6CS 

15735.92 

25.510 

11225.40 

J. Cl 33643 

1.91446 

5 . 849c* 

0.00089 

1.565)8 

5.) 852 

5® 

0.040332 

15560.82 

25 .219 

10774.05 

3. CO 34221 

1.89543 

5 .457) 

0.00 0 3 8 

1 . ? 60 b 7 

4.7911 

bO 

0 . 34Q056 

15383.69 

25.921 

1G334. 90 

i). 0 «. 34615 

1.87566 

5.3932 

0.00366 

1.55624 

4.5 169 

62 

0.039776 

15234.46 

25.615 

9907,67 

0.CU35026 

1.85519 

* .75b3 

0. 00088 

1.55160 

4 • 1 669 

64 

0.039498 

15023.02 

25.303 

9492.12 

Q.Ol 35457 

1. 33408 

4.4440 

0.00087 

1.547)5 

4.3335 

66 

0.339217 

14839.23 

24.985 

9087.97 

3 .0035907 

1.61237 

4.1546 

0. 000 8 7 

1.54288 

3.6174 

68 

0.338935 

14653.15 

24.662 

8694.98 

J. 0 u 36379 

1.79-309 

3 .d*66 

0.uQ066 

1.53840 

3.6172 

7 0 

0.039651 

14464.51 

24.332 

8312.90 

0 • 0b 366 76 

1.76726 

3 .636? 

0.00066 

1.5 3 3 4 C 

3.4319 

7 2 

0.339365 

14273.26 

23.998 

7941.47 

0.0b 37397 

1. 74397 

3.4365 

0.00085 

1.529)7 

3.2603 

7 4 

0.338077 

14079.32 

23.658 

7580.45 

3.0C37947 

1.72321 

3.1954 

0.00085 

1.52403 

3.1015 

7b 

0.037787 

13862 .55 

23.315 

7229.60 

0. C b 38527 

1.69601 

2.996c 

0.00064 

1.52026 

2.9546 

7 8 

0.037494 

13662 .80 

22.967 

6688.67 

0* 0 u 39139 

1.67142 

2.615a 

0.00083 

1.5 1566 

2.6167 

9 Q 

0. 33720 0 

13479.99 

22.615 

6557.4*. 

0. C u 39788 

1.64645 

2.6455 

0.0 00 6 3 

1.5 11. 3 

2.6932 

82 

0.036902 

13273 .97 

22.260 

6235.66 

O.CL.40477 

1.62114 

2 .4684 

0.00062 

1.50636 

2.5774 

84 

0.036602 

13064.58 

21.902 

5923.10 

0.0041209 

1 .59550 

2.3429 

0.00051 

1 ■ ? 0 1 b 9 

2.4706 

* 94,149 

0, 036595 

13059.41 

21.893 

5915.54 

0. 0U41225 

1.59467 

2.3395 

0.00081 

1.5C 15 7 

2.4681 

* 94.049 

0.303074 

2380 .2u 

3.965 

0.49 

0.0126325 

G. 07806 

0.0627 

3.0350 9 

1.00066 

u .7551 

96 

0. 300072 

2439. 77 

3 . 96 4 

0.49 

0.0122966 

0.07994 

3.0642 

0.03669 

l.OOOob 

0.7533 

8 9 

0.000070 

2500 . 7b 

3.963 

0 .49 

0.0119720 

0 .08185 

0.0657 

0.0367 6 

1.00064 

0.7515 

90 

0.000069 

2561. 56 

3 . 962 

0.49 

0.0116660 

0.06377 

0.0673 

0.04072 

1.3CC62 

C.75Q0 

92 

L . 303067 

2622.18 

3.961 

0.49 

3.1 113769 

C. 08569 

3.0666 

0 .04269 

1.0C060 

3 .7466 

94 

0.000066 

2662.65 

3.960 

0,49 

3. 0111G3? 

C . J8761 

0.0703 

0 .04471 

1.00078 

0.7473 

96 

0.000064 

2742.97 

3 .95 9 

0.49 

0,0108437 

0.46953 

0.0719 

0.04677 

1.30076 

3.7461 

99 

0.303063 

2833.16 

3 .95 9 

0.4 9 

3 • C 105970 

0.09146 

0.0734 

0.04838 

1.09075 

0.7450 

100 

U. 000062 

2863.23 

3 .95 8 

0.49 

0.0103623 

0.09336 

0.0749 

0.05102 

1.00073 

0 . 7 440 

102 

0.000060 

2923.20 

3.957 

4.49 

0 • Cl 01367 

0.09531 

0.0765 

0.05321 

1.00072 

0.7431 

1*J4 

0.303059 

2963. Qo 

3 .95 7 

0.49 

3.0099252 

0.09723 

0.076) 

0.05544 

1. 3 G070 

0.7422 

106 

0.000058 

3042. 82 

3.956 

0.49 

0. U97211 

G. 39916 

0.079? 

0.05 77 2 

1 . 0 0 0o9 

0.7414 

106 

0.000057 

3102 .5u 

3 .95 6 

0.50 

0.0095259 

0.10106 

0.0611 

0.06003 

1.0 DO 06 

0 .7407 

110 

u. 300056 

3162. 11 

3 .95 6 

0.50 

3.0093368 

0 .10303 

O.Q62o 

0.06239 

1*30066 

C .74 JC 

112 

0.000055 

3221.63 

3 .95 5 

0 .5 3 

0.0 0 915 94 

0 .10492 

3.0641 

0.0647 8 

1 .0 0065 

0 .7 393 

114 

0.303054 

3261.1J 

3 .95 5 

0.50 

3.0469872 

0.10663 

0.065? 

0.06722 

L • 0 0 0 o4 

0.7307 

116 

0.000052 

3340 .49 

3.954 

0.50 

0.0086217 

0.10875 

0.0872 

0.06970 

1.30063 

G.7381 

116 

0.300052 

3399.83 

3 .95 4 

0.53 

3. GL 86626 

0 .11366 

0.0667 

0 .C7222 

1.30062 

3 .7376 

12 0 

0.300051 

3459.11 

3 .95 4 

0.50 

0.0C85C93 

0.11257 

3.0902 

0.07478 

1 . 0 0 061 

0 .7371 

12 2 

0.300050 

3518.35 

3 .95 4 

0.50 

0.0083617 

0.11447 

0.0917 

0. 07738 

1.0 OOuO 

0.7366 

12 4 

0.000049 

3577.53 

3.953 

0.50 

0.0062193 

0.11637 

0.0932 

0.06002 

1.3 3059 

G .7 3b2 

126 

0. 000049 

3636.67 

3 . 95 3 

0.5) 

0 . 0 L 60 6 19 

0.11627 

) .0947 

0 .08269 

l.)0Q?8 

0 .7357 

12 6 

0.300048 

3695. 77 

3.953 

0*5 i 

O.ac 79492 

Q .12316 

0 .0962 

0.06541 

1.0 005 7 

0.7353 

130 

0.000047 

3754. 84 

3.95 3 

0.50 

0.00 78210 

0.12204 

Q .0977 

C. 06817 

1. a 0056 

0.7349 

192 

0. J00C46 

3813.86 

3 . 95 3 

0.50 

0. 0076971 

0.12393 

0.0992 

0.09096 

1.0 jr 55 

1.7346 

134 

0. J 050 46 

3872.85 

3.952 

0.5) 

O.Ov 75771 

0 . 12560 

d.100 7 

G. 0 937° 

1.JCQ54 

0 .7342 

136 

J . 333045 

3931 .61 

3.952 

0.50 

0.0U74610 

0.12767 

0 .11)22 

0. 09666 

1 . 0 0 0?3 

0.7339 

138 

O. 300044 

3990 » 7*. 

3.95 2 

0.50 

0. 0*73484 

0 . 12954 

J . 1037 

0.09957 

1.3 3053 

0.7335 

140 

(i .000044 

4049.64 

3 . 95 2 

C.50 

0. G b 72 394 

P.1J14C 

0.1052 

0.10252 

1.30052 

0 .7 332 

142 

3. ;00043 

4108.52 

3 .95 2 

0.53 

3.0471336 

0 . 13327 

0*1)66 

0.10551 

1.00Q51 

3 .7328 

144 

0.000042 

4167.37 

3 .95 2 

0.5J 

0.0070310 

0.13514 

0.1081 

0.10654 

1.00050 

0 .7325 

146 

0.000042 

4226.20 

3.952 

J.50 

0.0069314 

0.13699 

J . 1 u9o 

0.11161 

1.30050 

0.7321 

146 

3. 300041 

4265. Cl 

I .95 1 

0.59 

3 • Cl* 68346 

0 .13664 

0 .111 j 

a .ii47t 

1.3 0049 

0 .7318 

150 

3.300341 

4343.83 

3. 95 1 

C.53 

a. Lw 67406 

0 .14367 

3.1125 

0 .1176 4 

1.00040 

u.7315 

152 

0. 300041 

4402.57 

3 .951 

0.50 

0. 0066492 

0. 1425C 

0.1139 

0.12101 

1.00046 

G .7 312 

164 

0.300040 

4461. 33 

3 . 951 

4. 5 G 

0 • Ou 6560 3 

0.14433 

0.1153 

0.12421 

1. 0 0 C 4 7 

C.7310 

156 

3.300039 

4520.07 

3 .951 

0.50 

0 ■ C 0 64739 

0 . 14615 

0.1166 

0.12745 

1.3C047 

0.7307 

158 

0.300039 

4578.83 

3.951 

0.50 

0 • Co 63897 

0.14795 

U . 1162 

0. 13072 

1.00046 

0.7305 

lb 0 

0. 000038 

4637.51 

3.951 

0.50 

O.Ow 63 077 

0.14976 

) • 1196 

0.13402 

1.0 CQ45 

0.7303 

165 

0.000037 

4784.2b 

3 .95 0 

0.50 

0.0061119 

0.15423 

3.1232 

0.14244 

l. J 0 0 44 

J .7297 

170 

C. 303036 

4930 . 9b 

3 . 950 

0 .5 i 

0.0059281 

Q . 15467 

0.1267 

0.15136 

1.00043 

C .7292 

17b 

0. 3000 35 

5077.63 

3 .95 0 

( 1 .5) 

9. 0057552 

0.16307 

0.1301 

0 . 1599 C 

1.00041 

0.7268 

HD 

0*000034 

5224.30 

3 .949 

11.50 

J • Ou 55923 

0.16743 

0 ■ 1 336 

0.16693 

1.000*0 

0.7283 

135 

0.000033 

5370.98 

3.949 

u.50 

J. 0u54366 

G. 17175 

3 .137) 

0.1761 7 

l.JCC )9 

i)./280 

190 

0 * 300032 

5517.71 

3.948 

0.5 1 

0. Ob 52931 

0 .17603 

3.1403 

C. 1876 1 

1.00036 

0.7276 

195 

0.000031 

5664,49 

3.948 

0.50 

0.0451553 

0 . 18028 

0 . 1437 

0.19725 

1.0003? 

U .72 72 

200 

3.300031 

5511 . 36 

3 .94 7 

0 .5 ) 

J * G 0 50 247 

C. 14449 

J.147J 

0.20738 

1.000)6 

C .7269 

210 

0.330029 

b 1 05 . 4b 

3.945 

0.53 

0.0047624 

C . 19261 

3 .1535 

0.22729 

1.03034 

0 .7264 

220 

0. 303926 

6400. Zc 

3.943 

0.50 

3.0045626 

0.20099 

0.1699 

0.24823 

1.00033 

0.7259 

2 T 0 

U. 000027 

6695 . 55 

3.940 

0.50 

0 » Ub4J624 

0.20904 

0 .1662 

0.26988 

1.00031 

0.7256 

240 

). J 0 30 25 

6992.59 

3 .937 

3.5 ) 

3. Cl 41 793 

0.21695 

0.1723 

0 .29220 

1.3 0 C 30 

) .7253 

25 0 

3.333024 

7290 .67 

3.932 

0.5 3 

3.0-40106 

0. 22476 

3 .1764 

0.31517 

1.0 00c9 

C .7252 

2b 0 

u. 300023 

7590.31 

3.927 

0.50 

0 » 0 0 38553 

0.23244 

0.1643 

0.33674 

1 . 0 0 0 c 8 

0.7251 

270 

0.000023 

7891.73 

3.921 

0.50 

0.0-37115 

G. 24001 

0 .1901 

0.36Z9C 

1 .3 002 7 

0.7252 

33 0 

J. 300022 

8195.15 

3.914 

C.5 J 

O.Cl 357 8 J 

0 . 24747 

0.1959 

0.36762 

1.900 cb 

J .7254 

290 

0.303021 

8530.74 

3.906 

3.5 J 

3.0 j34543 

C. 25482 

0.2)1? 

0 .4128fc 

l.OOOt 5 

0 .7257 

3 J 0 

0*000020 

8808.66 

3.898 

a. 59 

0.0033386 

0 . 26207 

0 . 2 0 7 ^ 

0.43661 

1.000t4 

0.7262 

310 

3.300020 

9119,13 

3.888 

3.5u 

0.CG323C5 

0.26924 

0.2125 

0 .46466 

1 . 0 C Gc 3 

C . 7 2b 7 

320 

0.300019 

9432. 2J 

3 . 877 

0.51 

Q.CC31291 

C. 27632 

0.2179 

Q. 49157 

1.30023 

1 .7274 

330 

3.300016 

9748.00 

3.866 

0.50 

0. 0030340 

0.28333 

0.2232 

0 .51674 

1.00022 

0.7262 

34 0 

0. 30Q018 

1 0 Dob • 62 

3.654 

0.50 

3.0b 29445 

0.29026 

0.2265 

0.54635 

l.QOOtl 

0 .7291 
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C-2 


ThERMOQYNAMIC PROPERTIES OF QXYGtN 


0 . 6G 0 ATM ISOBAR 


TEMPERATURE 

VOLUME 

ISOTHERM 
OERI VAU VE 

ISOCHORE 

DERIVATIVE 

INTERNAL 

ENERGY 

enthalpy 

ENTROPY 

C v 

c p 

KELVIN 

CC/GMOLE 

CC ATN/GMOLE 

ATH/K 

J/GMOLE 

J/GMOLE 

J/GNOLE-K 

J/G MOLE 

-K 

*■ 54.358 

24.49 

284233 

3 8.93 

-6169.5 

-6186.0 

67.11 

35.65 

53.26 

5b 

24.63 

276454 

37.99 

-6102.3 

-61CC.5 

o6.69 

35.29 

53.26 

5 8 

24.79 

267151 

36.87 

-5995.5 

-5594.0 

TO. 56 

34.67 

5 3.25 

60 

24.97 

258033 

35.78 

-5889.0 

-5687.5 

72,37 

34.46 

53.25 

52 

25.14 

249096 

34.70 

-5782.5 

-5781.0 

74.11 

34.06 

5 3.26 

6 4 

25.32 

240337 

33.66 

-5676.0 

-5674.5 

75.80 

33.68 

53.27 

o 6 

25.50 

231753 

32.63 

-5569.5 

-5567,9 

77.44 

33.30 

5 3.26 

68 

25.68 

223341 

31.63 

-5462.9 

-5461.3 

79. 03 

32.94 

53.31 

70 

25.87 

215097 

30.66 

-5356.2 

-5354.7 

60*56 

32.63 

53.34 

72 

26.07 

207019 

29.70 

-5249.5 

-5247.9 

82*06 

32 .26 

5 3,36 

74 

26.26 

199104 

28.77 

-5142.7 

-5141.1 

83.55 

31.93 

53.43 

76 

26.46 

191347 

27.85 

-5035.6 

-5034.2 

64.97 

31.62 

53.48 

78 

26.67 

183746 

26.96 

-4926.3 

-4927.2 

86.36 

31.31 

53.55 

80 

26. 88 

176298 

26.09 

-4621.6 

-4620. C 

87.72 

31. J1 

5 3.63 

8 2 

27.10 

168999 

25.24 

-4714.2 

-4712.6 

89.04 

3d. 73 

5 3.73 

84 

27.32 

161846 

24.41 

-4606.7 

-4605. G 

90.34 

30.45 

53.64 

* 85.572 

27.50 

156323 

23.77 

-4521.9 

-4520.3 

91.34 

33.24 

53.93 

* 85.572 

11430.77 

6695 

0.007 

1738.4 

2433.3 

172.57 

21.12 

30 .22 

86 

11491.98 

6732 

0 .007 

1747.6 

2446.2 

172.72 

21.12 

30.20 

68 

11777.53 

6911 

0.007 

1790.5 

2506.6 

173.41 

21.09 

30.12 

90 

12062.25 

7089 

0.007 

1633.4 

2566.7 

174*09 

21.37 

30.05 

92 

12346.22 

7265 

0 .007 

1676.2 

2626.8 

174.75 

21.05 

29. 99 

94 

12629.51 

7441 

0.007 

1916.9 

2686*7 

175.40 

21.04 

29.93 

96 

12912.18 

7617 

0 .006 

1961.5 

2746.5 

176.02 

21.02 

29.68 

98 

13194.28 

7791 

0.006 

2004.1 

2806.2 

176.64 

21.01 

29.63 

10 0 

13475.87 

7965 

0.006 

^046.6 

2865.8 

177.24 

20 .99 

29.79 

102 

13756.98 

8138 

0.006 

20 89. 0 

2925.6 

177.63 

28.98 

29.75 

104 

14037.66 

8311 

0.006 

2131.4 

2984.6 

178.41 

20 .97 

29.71 

106 

14317.94 

8483 

0.006 

2173.6 

3044,2 

178.97 

20 .96 

29.66 

108 

14597.85 

8655 

0.006 

2216.1 

3103.6 

179.53 

20.95 

29.65 

11 Q 

14877.42 

8826 

3 .006 

2258.3 

3162.6 

180.07 

24.94 

2 9.62 

112 

15156.67 

8997 

0.0S5 

2300.6 

3222.0 

160.61 

23.94 

29.59 

114 

15435.63 

9166 

3.005 

2342.6 

3261.2 

181.13 

20.93 

29.57 

116 

15714.31 

9338 

0.005 

2364.9 

3340.3 

181.64 

20*92 

29.54 

118 

15992.75 

9508 

3.005 

2427.1 

3399.4 

162.15 

20.91 

29.52 

120 

16270.95 

9678 

0.005 

2469.2 

3456.4 

182.64 

20.91 

29.50 

122 

16548.93 

9848 

0 .005 

2511.3 

3517.4 

183.13 

20.90 

29.46 

124 

16826.70 

10017 

0.005 

2553.3 

3576.3 

183.61 

20.90 

29.46 

126 

17104.28 

10186 

0.005 

2595.4 

3635.2 

184.08 

20 .89 

29.45 

12 8 

17381.68 

10354 

0.005 

2637.4 

3694.1 

184.55 

20.89 

29.43 

130 

17658.91 

10523 

0.005 

2679.4 

3753.0 

105.00 

20.88 

29.42 

132 

17935. 98 

10691 

0.005 

2721.4 

3011.6 

165.45 

24.88 

29.41 

134 

18212.90 

10860 

3.005 

2763.3 

3670.6 

165.69 

20.88 

29.39 

136 

18489.68 

11028 

0.004 

2605.3 

3929.4 

106.33 

20.87 

29.36 

138 

18766.33 

11195 

0.004 

2847.2 

3986.1 

166.76 

20.87 

29.37 

140 

19042.86 

11363 

0.004 

2669.1 

4046.6 

167.16 

20.87 

29.36 

142 

19319.26 

11531 

0.004 

2931.0 

41G5.5 

187.60 

20.86 

29. 35 

144 

19595.56 

11698 

0.004 

2972.9 

4164.2 

188.01 

20.86 

29.34 

146 

19871. 75 

11865 

0.004 

3014.6 

4222.9 

166.41 

24.86 

29.33 

148 

20147.84 

12033 

0.004 

3056 . 7 

4261.6 

168.61 

20.85 

29.32 

15 0 

20423.83 

12200 

3.004 

3096.5 

4340.2 

189.20 

20.85 

29.31 

152 

20699.74 

12367 

0.004 

3140.4 

4398.8 

189.59 

20 .85 

29.31 

15 4 

20975.56 

12534 

0.004 

3162.2 

4457.4 

189.98 

23.85 

29.30 

156 

21251.30 

12700 

0.004 

3224.0 

4516.0 

190.35 

20.85 

29.29 

158 

21526.97 

12867 

0.004 

3265.9 

4574.6 

190.73 

20.84 

29.29 

16 0 

21802.56 

13034 

O.QC4 

3307.7 

4633.2 

191.10 

20.84 

29.26 

165 

22491.24 

13450 

0.004 

3412.2 

4779.5 

192.00 

20.64 

29.27 

170 

23179.54 

13865 

0.004 

3516.6 

4925.8 

192.87 

20.84 

29.25 

175 

23867.50 

14281 

0.003 

3621.1 

5072.1 

193.72 

20.63 

29.24 

ISO 

24555.16 

14695 

0.003 

3725.5 

5216.3 

194.54 

20.63 

29.24 

185 

25242.54 

15110 

0.003 

3629.6 

5364.4 

195.34 

20 .63 

29.23 

190 

25929.68 

15524 

0.003 

3934.2 

5510.6 

196.12 

20 .83 

29.22 

195 

26616.59 

15938 

0 .003 

4036. 5 

5656.7 

196.66 

20 .63 

29.22 

200 

27303.31 

16352 

0.003 

4142.9 

5802.6 

197.62 

20.83 

29.21 

210 

28676.22 

17179 

Q.003 

4351.5 

6094.9 

199.35 

29.84 

29.21 

220 

30044.53 

18005 

0.003 

4560.2 

6367.0 

200.40 

20.65 

29.21 

230 

31420.34 

18631 

0.003 

4769.0 

6679.2 

201.70 

20.86 

29.22 

240 

32791.72 

19656 

0.003 

4977.9 

6971.4 

202.95 

20.67 

29.23 

250 

34162.74 

20480 

0.002 

5186.9 

7263.6 

204.14 

20.69 

29.25 

25 0 

35533.45 

21305 

0.002 

5396.2 

7556.4 

205.29 

20.92 

29.27 

270 

36903.90 

22129 

0.002 

5605.7 

7649.3 

206.39 

20.95 

29.30 

20Q 

38274.11 

22952 

0.002 

5615.5 

6142.4 

2*7.46 

20.99 

29.33 

290 

39644.12 

23776 

0.002 

6025.7 

8435.9 

206.49 

21.03 

29.37 

30 0 

41013.95 

24599 

0.002 

6236.4 

6729.8 

209.49 

21.07 

29.41 

310 

42383.62 

25422 

0.002 

6447.5 

9024.2 

210.45 

21.13 

29.46 

320 

43753.15 

26 245 

Q .002 

6659.1 

9319.1 

211.39 

21.18 

29.52 

330 

45122.55 

27067 

0 • CO 2 

6671.4 

9614.6 

212.30 

21.24 

29.56 

340 

46491.84 

27690 

0.002 

7064.2 

9910.7 

213.16 

21.31 

29.64 


* TWO-PHASE 30UN0ARY 
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VELOCI T Y 
OF SO J NO 
M/ SEC 


1 163 
1149 
1137 
1124 
1111 
1C 97 
1084 
1070 
1C55 
1341 

1C27 

1012 

995 

963 

967 

952 

943 

174 

179 

177 

179 

181 

183 

185 

187 

189 

191 

193 

195 

197 

199 

201 

203 

284 

206 

206 

210 

211 

213 

215 

217 

218 

220 

222 

223 

225 

227 

228 

230 

231 
233 
235 


23b 

238 

239 
241 
245 
248 
252 
256 
259 
263 

266 

269 

27b 

283 

289 

295 

301 

307 

313 

319 

324 

330 

335 

340 

345 

350 



THERMODYNAMIC PROPERTIES OF OXYGlN 


C-2 


O.&JO ft T H ISOBAR 


TEHPERATURE 

OENSITY 

V (Drt/DVL. 

V <OP/OU) v 

•V (DP7U V > T 

<DV/OTyV 

THERMAL 

VISCOSITY 

THERMAL 

DIELECTRIC 

PRANOTL 




K 



>ONDuCTIVlTY 


3 IF FUS I V I T Y 

CONSTANT 

N JHdE R 

KELVIN 

CMOLE/CC 

J/GHOLE 

CC-ftTH/J 

ATH 

l / KELVIN 

Mrt/CH-K 

C/CM-S 

x io3 

SQ CM/SEC 



* 54. 

359 

0.040533 

15370.98 

25.744 

11606.17 

3. CL 33543 

1.92953 

6.195 7 

0 .00099 

1.56070 

5.3440 

56 


0.040600 

15736.64 

25.511 

11226.24 

3 • C w 33 042 

1.91449 

5.850 1 

0. 00389 

1 • 5 65 !» 0 

5.0056 

58 


0.040333 

15561.56 

25.219 

10774.90 

0.0434219 

1.89546 

5.4575 

0.00088 

1.56067 

4.7916 

60 


0.040056 

15384.45 

25.921 

10335.74 

3. CL 34 613 

1.07569 

5.0937 

0.00088 

1.556^5 

4 . a 1 92 

62 


0.339775 

15235.24 

25 .615 

9900.52 

0 . 0 C 350 24 

1.05523 

4.7567 

0.00006 

1.55101 

4,2672 

64 


0.339499 

15023.82 

25.3G4 

9492.97 

0 * u U 35 454 

1.03412 

4.4445 

D. 00087 

1.54736 

4 * o 3 3 0 

66 


0.039210 

14940 . 11 

24 .986 

9006.03 

0. 0G35905 

1.01241 

4.155* 

0.00007 

1.54209 

J .01 76 

68 


G . J 30 935 

14654. 03 

24.662 

8695.64 

0.CC36377 

1.79313 

3.8872 

0.00006 

1.5 3841 

3.6175 

70 


C .035651 

14465.38 

24.332 

3313.76 

0.0036873 

1.76732 

3.6389 

0.00386 

1.53390 

3.4321 

72 


0.036365 

14274.18 

23.990 

7942.34 

0.0U37394 

1.74402 

3.4069 

0.00085 

1.52930 

3.2605 

74 


0.030077 

14080.24 

23.659 

7501.32 

0.0637944 

1.72425 

3 . 1 95 8 

0.00065 

1.52403 

3.1C17 

76 


C. 337707 

13883.50 

23.315 

7230.40 

0.G638523 

1.69606 

2 .9961 

0.00084 

1.52026 

2.9540 

78 


0.337495 

13683. 79 

22 .967 

6009*56 

0, U u 39136 

1.67147 

2.6151 

0.00003 

1.5 15b 7 

2.8189 

80 


0. 037200 

13401.01 

22.615 

6550.33 

0. GG39705 

1.64651 

2.6450 

0.00083 

1.9113 4 

2 .6934 

82 


0.336903 

13275.02 

22.260 

6236.55 

0.0040473 

1.62119 

2.4807 

0.00062 

1.5 0639 

2.5776 

84 


C.0366C3 

13065.66 

21 .9G2 

5924. GO 

0.0041205 

1.59556 

2.3432 

0.00301 

1 * 5 C 1 7 0 

2.47:8 

* 85. 

572 

0.336365 

12890.65 

21 .610 

5604.65 

0.0641013 

1.57519 

2.2361 

0.00080 

1.49798 

2.3929 

* 85. 

572 

0.000007 

2413.80 

3 .96 0 

0.59 

0.0125102 

0.07903 

0.0641 

0 . 0302 G 

1 . 0 C lu4 

D . 7505 

86 


0.000067 

2426.87 

3 .96 7 

0.59 

0.0124435 

0.90024 

3.0644 

0.03053 

1.3 0133 

G .7581 

88 


0.000005 

2488.44 

3 .966 

0.59 

0.0121046 

0.00214 

0.066b 

0. 03212 

1.0 01b 1 

G .7560 

9 0 


U . 000083 

2549.70 

3.965 

0.59 

0.0117061 

0.00405 

0.0675 

0.03374 

1.00096 

0.7541 

92 


0.000001 

2610 .90 

3 .96 4 

0.59 

9.0114060 

0.00596 

0.0690 

0.03539 

1.0 0 096 

0 .7523 

94 


0.300079 

2671. 0J 

3.963 

0.59 

0.0112027 

0.00760 

0.0705 

0.0370 6 

1 . 3 C 0 9 4 

C.75C8 

96 


3. 30 3 0 77 

2732.50 

3 .962 

0*59 

0.0109345 

0.00900 

0.0721 

0.03660 

1.00092 

0.7494 

98 


0.300076 

2793.18 

3.961 

0.59 

0.0106003 

0.09171 

0.073b 

0.04056 

1.0G090 

0.7400 

100 


0.00-0074 

2853.63 

3 .96 0 

0.59 

0. 0104360 

0.09363 

0.0751 

0.04236 

1.00080 

0 .7460 

102 


0.300073 

2913.95 

3.960 

0.59 

0.0102090 

0.39555 

0 .0766 

0.04419 

1.00086 

G *7457 

134 


0.300071 

2974.14 

3 .959 

0.59 

0.0099900 

0.09747 

0.0702 

0.04605 

1.000o5 

0.7447 

106 


0.000070 

3034.22 

3 .95 0 

0.59 

0.0697011 

0.39939 

0.0797 

0.04795 

1.00083 

0.7436 

108 


0.003069 

3394.20 

3 .95 6 

0.59 

0. C 495014 

C. 10131 

0.0612 

0.04960 

1.30001 

0.7429 

UO 


0.300067 

3154.08 

3 .95 7 

0.59 

0 • 0Q939G3 

0.10323 

0.0620 

0.05165 

1.3 0000 

Q .7421 

112 


0.000066 

3213.87 

3.957 

0.59 

0. 0092072 

0 • 10514 

0.0043 

0.05305 

1.00070 

0.7413 

114 


0. 000065 

3273.50 

3 .957 

G * 5 9 

9.QG9C317 

0.10705 

0.0658 

0 .05569 

1.00077 

0.7406 

116 


C .300064 

3333.21 

3 .95 6 

0.59 

0.0000632 

0.1G696 

0 .0 673 

0.05796 

1.30076 

G • 7 399 

116 


3.303063 

3392.77 

3 .956 

0.59 

0.0607012 

0.11067 

0.060S 

0.06006 

1.00074 

0.7393 

120 


0.000061 

3452.27 

3 .956 

0*59 

0.0065455 

0.11277 

0.0904 

0.06220 

1.00073 

0.7307 

12 2 


Q.Q0006G 

3511.70 

3.955 

0 .6 J 

0. GO 63955 

0.11467 

0.0919 

0.06437 

1 .0 CO 7? 

Q .7381 

124 


0. 300059 

3571. C8 

3.955 

u .60 

O.QC0251Q 

0.11657 

0.0934 

0.06657 

1. 0 CO 7 1 

0.7376 

126 


G.30Q056 

3630.41 

3 .955 

0.60 

0.0001116 

0.11646 

0.0949 

0.06861 

1.0 00b9 

0.7371 

12 8 


0.000050 

3689.68 

3.95 4 

a .60 

9.0679772 

0.12Q35 

0.0 964 

0.07107 

l.OODoO 

0.7366 

130 


0.300057 

3740.91 

3 .954 

0.60 

0.0670473 

0.12223 

0.0979 

0.07337 

1.00067 

0.7362 

132 


0.300056 

3000.09 

3 .954 

0 .60 

0.0677210 

0.12411 

0.3994 

0 • 0757 G 

1.0 0066 

0.7357 

134 


0.000055 

3867.24 

3.954 

0.60 

0.0676004 

0.12599 

0.1009 

0.07807 

1.00065 

0.7353 

136 


C. 300054 

3926.34 

3 .954 

0.69 

J. 0674029 

0.12706 

0.1021 

0.06046 

1.30064 

0.7349 

135 


D .000053 

3985 .41 

3 .95 3 

0.60 

0 . flw 73692 

0.12972 

0.1030 

0.06269 

1.00063 

0 .7346 

140 


0. 3Q0053 

4044.45 

3 .95 3 

0.6 0 

0.0672590 

0.13156 

0.1051 

0.08535 

1.00062 

0.7342 

142 


0.000052 

4103.46 

3.953 

G • 6 0 

0.0071522 

0.13345 

0.1060 

0.06765 

1.00061 

0.7337 

144 


0.000051 

4162.42 

3 .95 3 

0.60 

0 • 0 C 70 406 

0.13531 

0.1002 

0.09036 

l.OCObl 

0 .7333 

146 


0. 30005D 

4221.37 

3.95 3 

0.60 

3.0069400 

0 .13717 

0.1097 

0.09293 

1.30060 

0.7329 

148 


0.300050 

4280 .30 

3 .953 

0.60 

0.06 605C4 

0.13901 

0.1111 

0.0955? 

1.00059 

0.7326 

150 


0.300049 

4339.19 

3.952 

0 .60 

0 • GC675S6 

0.14005 

0.1126 

0.09613 

1.00058 

0.7323 

152 


0.300040 

4390.07 

3 .95 2 

0.6G 

9.0666634 

0.14266 

0.1140 

0.10076 

1 .0 0 05 7 

0.7319 

154 


C. 300046 

4456.93 

3 .95 2 

a .60 

3.0065739 

0.14450 

0.1155 

0.10345 

1.00057 

0.7316 

156 


0.000047 

4515.77 

3 .952 

0.60 

0.0064667 

0.14632 

0.1169 

0.10615 

1.0 0056 

0.7314 

158 


0.300046 

4574.59 

3.95 2 

0.63 

0 . 0 6 64019 

0.14612 

0.1103 

0.10666 

1.00C55 

0.7311 

160 


0.300046 

4633 .4b 

3.952 

0.60 

9. a C 631 94 

0 .14992 

0.1197 

0.11164 

1.00054 

0 .73G6 

165 


0.303044 

4780.35 

3 .951 

0 .60 

6.6061222 

0.15440 

0.1233 

0.11865 

1.00053 

0.7303 

170 


0.000043 

4927.25 

3.951 

a. 60 

0.0059373 

0.15663 

0.1260 

0.12505 

1.00051 

0.7297 

175 


t. 000042 

5074.14 

3 .951 

0.60 

0.0457635 

0.1632? 

0.1302 

0.13321 

1.00050 

0.7292 

180 


3.300041 

5220 .93 

3.950 

0.60 

0 • C L 55997 

0.16756 

0.1337 

0.14075 

1.30046 

0.7208 

18 5 


0. 000040 

5367.77 

3.950 

0,60 

O.OU54452 

0.17169 

0.1371 

0.14645 

1.0 0047 

0.7203 

190 


0.000039 

5514.64 

3.949 

0.60 

0.6052991 

0.17617 

0 .1404 

0.15632 

1.0 0046 

0 .7279 

19 5 


0.300038 

5661.55 

3.949 

0.6 0 

0.0 C 51606 

0.1004? 

0.1438 

0.16435 

1.0 0045 

0 .7276 

20 0 


G. 300037 

5808.55 

3.940 

0.60 

9. 0450296 

0 .18463 

0.1471 

0 .17255 

1.00043 

0.72 72 

210 


0.000035 

6102 .87 

3 .946 

0 .60 

D. 6647065 

0.19293 

0.153b 

0. 1694G 

1.00041 

0.7267 

220 


0.000033 

6397. 83 

3.944 

0.60 

3.0645661 

0.20111 

0 . IbOu 

0.20686 

1.0CQJ9 

0.7262 

230 


G. 300032 

6693 .64 

3 .941 

0 .6 3 

3.6043653 

C .20915 

3.1662 

0 .22490 

1.0C036 

0.7250 

240 


C. ->00030 

6990 .54 

3.938 

0 .60 

3.Cg41015 

Q .21707 

0.1724 

D. 24351 

1.0 0 0 ^6 

0.7255 

25 0 


0. JOOG29 

7208 . 7b 

3.933 

0.6 3 

Q.6u40127 

0.22406 

0 .170*. 

0.26265 

1.3 G035 

0.7253 

26 0 


*.000028 

7508.53 

3 ,928 

0.60 

9. CL 30571 

C. 23254 

0.1844 

0.2823C 

1.00033 

0.7253 

270 


<. . 3 0 3 0 2 7 

7090.0/ 

3.922 

0 .60 

0.6637132 

0 .24GIC 

J .1932 

0. 30244 

1 • 3 C 0 3? 

0.7253 

280 


G . 300026 

8193.59 

3.915 

G . bO 

0.0035797 

0.24755 

J . 1959 

0.32304 

1.0G0J1 

0.7255 

290 


0.000025 

8499.29 

3 . 9G 7 

0.60 

0.0034555 

0.25490 

3.2016 

G .3440 7 

1.00030 

0.7250 

3C0 


C. 300024 

9007. 32 

3.890 

0.60 

Q.GC33397 

0 .26215 

-J.2Q71 

G .36554 

1 ♦ 0 C 0 t 9 

0.7263 

310 


0.000024 

9117 . 86 

3.009 

g .6 g 

3. OC 32314 

0.26932 

3 .212o 

0.38741 

1.00026 

0.7268 

320 


0.000023 

9431 .01 

3.870 

0 .60 

0.6031200 

0.27640 

0.2160 

0.40968 

1.00027 

0.7275 

310 


0.300022 

9746.09 

3.067 

0.6J 

0. GG 30 347 

G. 26340 

0.2233 

0.43232 

1.30026 

G .7283 

34 0 


u. 3D0C22 

10065.58 

3 . 354 

0 .60 

9 . C 6 29451 

0.29033 

0.2205 

0.45533 

UO C 026 

L .7292 
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C-2 


THERMOOYN AMIC PROPERTIES OF OXYGtN 


0.700 ATM ISOBAR 


TEMPERATURE 

VOLUME 

ISOTHERM 

ISOCHORE 

INTERNAL 

ENTHALPY 

ENTROPY 

Cy 

C P 

VELOCITY 



DERIVATIVE 

DERIVATIVE 

ENERGY 





OF SOU NO 

KELVIN 

CC/GMOLE 

CC ATH/GMOLE 

ATH/K 

J/GHOLE 

J/GHOLE 

j/gmole-k 

J/G 

MOLE -K 

M/SEC 

• 54.359 

24.49 

284245 

36.93 

-6169.5 

-6187.7 

67.11 

35.65 

53.26 

1160 

56 

24.63 

276472 

37.99 

-6102.1 

-6100.3 

o8 .69 

35.29 

53.26 

1149 

58 

24.79 

267170 

36.87 

-5995.6 

-5993.8 

70.56 

34.87 

53.25 

1137 

60 

24.96 

256051 

35.78 

-5609.1 

-5667.3 

72.37 

34.46 

53.25 

1124 

62 

25.14 

249115 

34.70 

-5702.6 

-5760.6 

74.11 

34.06 

53.25 

1111 

64 

25.32 

240356 

33.66 

-5676.1 

-5674.3 

75.60 

33 .68 

53.27 

1097 

66 

25.50 

231772 

32.63 

-5569.5 

-5567.7 

77.44 

33.30 

53.28 

1064 

66 

25.66 

223360 
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6395.44 

3.945 

0.70 

□ •DC 45695 

G .20122 

0 • 1 bO 3 

0.1773C 

1.00046 

0.7264 

210 


o.onoo37 

6691.41 

3 . 94 2 

0 . 7C 

0.0643682 

0.20926 

0 .1663 

0.19277 

1 .0 60<*4 

u. 7260 

240 


6.030036 

6988.48 

3.938 

0.70 

0.0641840 

0.21717 

0.1725 

0.2087 2 

1.0 0 042 

C./257 

250 


v. jnoo 34 

72 56 . 86 

3 . 934 

0 .70 

0 .CC 40149 

0.22496 

0.1785 

0.22514 

1.30041 

, . 7255 

26 C 


3.303033 

756b . 7s 

3.929 

0.70 

0.0638590 

0.23262 

0.1845 

0.24198 

1.30039 

0.7254 

? 7 C 


C . Jf0032 

7868. 41 

3 .923 

0.70 

3. 0 l 37 148 

0.24319 

0 . 1 90 3 

0.25925 

1.0 GCjB 

0.7255 

t M0 


l . : oo o 3C 

8192.04 

3 .916 

0.7 3 

0. C635611 

C. 24764 

J .196) 

0.27691 

1.3 :c J6 

C . 7257 

2 )C 


L. 203029 

84 97 . 84 

3 « 9C 8 

0.70 

0.0-34567 

0.26499 

0 • 20 16 

0.29494 

1.000J5 

C . 7260 

iJO 


b . j 0 u 0 2 8 

8905.97 

3 .699 

0 .7u 

0. Gc334D9 

0.26224 

0.2072 

0.31335 

1 .3 6 634 

0.7264 

310 


C .-JOOJ29 

9116 . 59 

3 . 889 

0.70 

0.0632324 

0.26940 

0.2127 

0.3321C 

1.30033 

0.7269 

320 


b. 003027 

9429.82 

3 . 879 

0 . 7 J 

0. C6 313C8 

0 .27647 

0 .218) 

0 .35119 

1.00032 

0 .72 76 

330 


U • 303026 

9745. 7 j 

3 .867 

0.70 

0.6 c 30 355 

0.28347 

0.2233 

0.37061 

1.0 0031 

0.7284 

340 


0.000025 

100 o4 . 55 

3 .855 

0.7) 

Q. 0629458 

0.29046 

0 .228o 

0. 39032 

1*00630 

-.7293 
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C-2 

THERMODYNAMIC PROPERTIES OP OXYGEN 


0.600 ATM ISOBAR 


TEMPERATURE 

VOLUME 

ISOTHERM 

IS OCM ORE 



DERIVATIVE 

DERIVATIVE 

KELVIN 

CC/GMOLE 

CC ATM/GHOLE 

ATH/K 

* 54.360 

24.49 

284256 

36.93 

56 

24.63 

276490 

37.99 

56 

24.79 

267165 

36.67 

60 

24.96 

258070 

35.78 

62 

25.14 

249133 

34.71 

64 

25.32 

240375 

33.66 

66 

25.50 

231791 

32.63 

68 

25.68 

223360 

31.63 

70 

25.67 

215137 

30.66 

72 

26.06 

207059 

29.70 

74 

26.26 

199144 

28.77 

76 

26.46 

191388 

27.66 

78 

26.67 

163766 

26.96 

60 

26.66 

176340 

26.09 

82 

27.10 

169042 

25.24 

64 

27.32 

161669 

24.41 

66 

27.55 

154660 

23.60 

66 

27.76 

146009 

22.61 

* 86.102 

27.79 

147662 

22.77 

♦ 88.102 

6777.32 

6814 

0.010 

90 

6962.69 

6966 

0.009 

92 

9196.75 

7166 

0.009 

94 

9413.66 

7346 

9.089 

96 

9626.36 

7527 

0.009 

98 

9642.25 

7705 

0.006 

10 0 

10055.60 

7663 

0.006 

102 

10268.46 

8059 

0.008 

10 4 

10460.67 

6235 

0.006 

106 

10692.66 

6410 

0.006 

106 

10904.47 

6565 

0.006 

110 

11115.73 

8759 

0.087 

112 

11326.66 

6932 

0.007 

114 

11537.29 

9105 

Q .007 

116 

11747.65 

9277 

0.007 

116 

11957.74 

9449 

0.007 

120 

12167.60 

9621 

0.007 

122 

12377.23 

9792 

0.007 

12 4 

12566.65 

9963 

0.007 

126 

12795.67 

10134 

0 .006 

126 

13004.91 

10304 

0.006 

130 

13213.76 

18474 

0.006 

132 

13422.49 

10644 

0 .006 

134 

13631.05 

10614 

0.006 

136 

13639.46 

11963 

8.006 

136 

14047.74 

11152 

0.086 

140 

14255.90 

11321 

0.006 

142 

14463.93 

11490 

0.006 

14 4 

14671.65 

11659 

0.006 

146 

14679.67 

11627 

0.006 

146 

15067.39 

11995 

a .005 

15 0 

15295.01 

12163 

0.005 

152 

15502.54 

12331 

0.005 

15 4 

15709.96 

12499 

0 .005 

156 

15917.35 

12667 

0.005 

15 8 

16124.64 

12634 

Q .005 

160 

16331.85 

13002 

0.085 

16 5 

16649.59 

13420 

0.005 

170 

17366.94 

13637 

0 . 0 Q 5 

175 

17863.95 

14254 

0.005 

160 

16400.65 

1467 U 

0.004 

185 

16917.06 

15066 

a .004 

190 

19433.27 

15502 

0.004 

195 

19949.23 

15917 

0.004 

200 

20464.99 

16332 

0.004 

210 

21495.99 

17161 

0.004 

220 

22526.39 

17969 

0.004 

230 

2 3556.26 

18816 

0.003 

240 

24565.75 

196 43 

0.003 

250 

25614.66 

20 469 

0 .003 

260 

26643.66 

21294 

0.003 

270 

27672.19 

22119 

0.003 

260 

26700.49 

22944 

0 . 0 D 3 

29 0 

29728.56 

23 766 

0.003 

30 0 

30756 . 4 V 

24593 

0.003 

310 

31754.25 

25416 

0.003 

320 

32811.66 

26240 

0 .00 3 

330 

33639.35 

27063 

0.002 

340 

34046.72 

27666 

0.002 


INTERNAL 

enthalpy 

entropy 


C P 

ENERGY 





J/GMOLE 

J/GMOLC 

J/UHOLE-K 

J/G MOLE 

-K 

- 6169.4 

- 6187.5 

67.11 

35.65 

53.26 

- 6102.1 

- 6100.1 

q 6 .69 

35.29 

53.25 

- 5995.6 

- 5993.6 

70.56 

34*67 

53.25 

- 5669.1 

- 5667.1 

72.37 

34.46 

53.25 

- 5762.6 

- 5780.6 

74.11 

34.06 

53.25 

- 5676.1 

- 5674.1 

75.00 

33.66 

53.26 

- 5569.6 

- 5567.5 

77.44 

33.30 

53.26 

- 5463.0 

- 5460.9 

79.03 

32.94 

53.31 

- 5356.4 

- 5354.3 

80.56 

32.60 

53.34 

- 5249.7 

- 5247.6 

82.06 

32.26 

53.36 

- 5142.9 

- 5140.7 

63.54 

31.93 

53.42 

- 5036.3 

- 5033.0 

04.97 

31.62 

53.46 

- 4920.9 

• 4926.6 

06.36 

31.31 

53.55 

- 4621.6 

- 4619.6 

07.72 

31.02 

53.63 

- 4714.4 

- 4712.2 

09.04 

30.73 

53.73 

- 4606.9 

- 4604.6 

90.34 

30.45 

53 * 83 

- 4499.1 

- 4496.0 

91.61 

30.16 

53 • 96 

- 4391.0 

- 4300.6 

92.05 

29.92 

54.10 

- 4365.5 

- 4303.2 

92.91 

29.91 

54.11 

1712.5 

2493.9 

170.94 

21.20 

30.50 

1623.6 

2551.7 

171.59 

21.16 

30.41 

1066.6 

2612.5 

172.26 

21.15 

30.32 

1909.9 

2673.0 

172.91 

21.13 

30.23 

1952.9 

2733.4 

1 / 3.54 

21.10 

30.16 

1995.6 

2793.7 

174.16 

21.06 

30.09 

2838.7 

2053.0 

174.77 

21.07 

30.03 

2001.4 

2913.0 

175.36 

21.05 

29.96 

2124.1 

2973.7 

175.95 

21.03 

29.93 

2166.7 

3033.5 

176.52 

21.02 

29.68 

2209.3 

3093.2 

177.07 

21.01 

29.64 

2251.6 

3152.6 

177.62 

21.00 

29.60 

2294.3 

3212*4 

170.16 

20.96 

29.76 

2336.7 

3271.9 

170.60 

20.97 

29.72 

2379.0 

3331.3 

179.20 

20.96 

29.69 

2421.4 

3390.7 

179.71 

20.96 

29.66 

2463.7 

3450.0 

100.21 

20.95 

29.64 

2505.9 

3509.2 

100.70 

20*94 

29.61 

2540.1 

3560.4 

161.10 

20 .93 

29.59 

2590.3 

3627.6 

101.65 

20.93 

29.56 

2632.5 

3606.7 

102.12 

20.92 

29.54 

2674.6 

3745.7 

102.57 

20.91 

29.52 

2716.7 

3004.0 

103.02 

20.91 

29.51 

2750.0 

3063.0 

103.47 

20.90 

29.49 

2600.9 

3922.7 

103.91 

20.90 

29.47 

2642.9 

3901.7 

104.34 

20.09 

29.46 

2005.0 

4040.6 

104.76 

20.09 

29.44 

2927.0 

4099*4 

105.10 

20.06 

29.43 

2969.0 

4150.3 

105.59 

20.60 

29.42 

3010.9 

4217.1 

105.99 

20.00 

29.40 

3052.9 

4275.9 

106.39 

20.07 

29.39 

3094.9 

4334.7 

106.79 

20.07 

29.36 

3136.6 

4393.4 

107.10 

20.87 

29.37 

3178.7 

4452.2 

107.56 

20.66 

29.36 

3220.6 

4510.9 

107.94 

20.66 

29.35 

3262.5 

4569.6 

100.31 

20.66 

29.34 

3304.4 

4620.3 

100.60 

20.66 

29.34 

340 9. 1 

4774.9 

109.59 

20.65 

29.32 

3513.7 

4921.4 

190.46 

20.65 

29.30 

3616.2 

5067.9 

191.31 

20.64 

29.29 

3722.6 

5214.3 

192.13 

20.64 

29.26 

3627.3 

5360.7 

192.94 

20.64 

29.27 

3931.7 

5507.0 

193.72 

20.84 

29.26 

4036.2 

5653.3 

194.40 

20.64 

29.25 

4140.6 

5799.5 

195.22 

20.64 

29.24 

4349.4 

6091.9 

196.64 

20.64 

29.24 

4556*3 

6364.3 

190.00 

20.65 

29.24 

4767.2 

6676.6 

199.30 

20.66 

29.24 

4976.1 

6969.1 

2 b 3 . 55 

20.66 

29.25 

5165.3 

7261.6 

201*74 

20.90 

29.26 

5394.6 

7554.4 

202.89 

20.92 

29.28 

5604.2 

7047.3 

2 J 4.00 

20.95 

29.31 

5614.1 

6140.6 

235.06 

20.99 

29.34 

6024.4 

8434.2 

206.09 

21.03 

29.36 

6235.1 

6726.2 

2 <j 7 . 09 

21.06 

29.42 

6446.3 

9022.7 

206.36 

21.13 

29.47 

6656 • 0 

9317.7 

206.99 

21.18 

29.53 

6670.3 

9613.3 

209.90 

21.25 

29.59 

7063.2 

9909.5 

210.79 

21.31 

29.65 


VELOCITY 
OP SOUND 
M/SEC 


1160 

1149 

1137 

1124 

1111 

1097 

1084 

1070 

1056 

1042 

1027 

1012 

990 

963 

967 

952 

935 

921 

920 

176 

176 

160 

162 

165 

167 

169 

191 

193 

195 

196 
196 
200 

202 

204 

206 

206 

209 

211 

213 

215 

216 
216 

220 

221 

223 

225 

226 
226 

230 

231 

233 

234 

236 

236 

239 

241 

244 

246 

252 

255 

259 

263 

266 

269 

275 

263 

269 

295 

301 

307 

313 

319 

324 

330 

335 

340 

345 

351 
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therhooynamic properties of oxygen 


G-2 


0.800 ATH ISOBAR 


TEMPERATURE 

DENSITY 

V < DN/O VHp 

V IDP/DUly 

-V tOP/DV > T 

•> 

> 

o 

> 

a 

thermal 

VISCOSITY 

THERMAL 

DIELECTRIC 

PRANDTL 





CONDUCTIVITY 


DIFFUSIVITY 

constant 

NUMBER 

KELVIN 

GHOIE/CC 

J/GHOLE 

CC-ATH/J 

ATM 

I /KELVIN 

mh/cm-k 

G/CM-S 
x iq3 

SQ CM/SEC 



* 56. 3bG 

0.040834 

15880.19 

25.744 

11607 .30 

0. 0033540 

1.92956 

6.1963 

0.00069 

1.56671 

5.3451 

56 

0.040609 

15736.08 

26.511 

11227.92 

0. 00 33838 

1.91454 

5.8512 

0.00069 

1.56510 

5.0863 

56 

0.040333 

15563.04 

25.219 

10776.56 

0.0034215 

1.89551 

5.4585 

0.00088 

1.56068 

4.7922 

60 

0.040057 

15365.97 

25.921 

10337.43 

0.0034609 

1.87575 

5.0947 

0.00088 

1.55626 

4.5199 

62 

0.039779 

15206.63 

25 .616 

9910.22 

0.0035020 

1.65529 

4.7577 

0.00088 

1.55182 

4.2670 

64 

0.039499 

15025.43 

25.304 

9494.67 

0.0035450 

1.63419 

4.4454 

0.00087 

1.54737 

4.0344 

66 

0.039219 

146 41. 76 

24 .98 6 

9090.54 

0.0435900 

1.61246 

4.1561 

0.00087 

1.54290 

3.6162 

68 

0.038936 

14655.73 

24.662 

6697.56 

0.0036372 

1.79020 

3.6680 

0.00086 

1.53642 

3. 6180 

70 

0.036652 

14467.13 

24.333 

8315.49 

0.0036667 

1.76740 

3.6397 

0.00086 

1.53392 

3.4326 

72 

0.038366 

14275.98 

23 .99 8 

7944.07 

0.0037366 

1.74410 

3.4096 

0.00055 

1.52939 

3 .2610 

74 

0.036076 

14062.10 

23.659 

7583.07 

0.0037937 

1.72034 

3*1965 

0.00085 

1.52485 

3. 1021 

76 

0.037768 

13665.41 

23.315 

7232.23 

0.0036517 

1.69616 

2.9990 

0.00064 

1.52026 

2.9552 

78 

0.037496 

13665.76 

22.96 7 

6691.32 

0.0039129 

1.67157 

2.6160 

0.00063 

1.51569 

2 .8193 

80 

0.037201 

13463.04 

22.616 

6560.10 

0.0039777 

1.64661 

2.6465 

0.00063 

1.511U6 

2.6938 

62 

0.036904 

13277.12 

22 .261 

6236.34 

0.0040465 

1.62130 

2*4693 

0.00062 

1.50641 

2 .5779 

84 

0.036604 

13067 .63 

21.90 2 

5925.63 

0.0041196 

1.59567 

2.3436 

0.00061 

1.50172 

2 .4711 

86 

0.036301 

12855.05 

21.541 

5622.25 

0.0041975 

1.56974 

2.2066 

0.00080 

1.49699 

2.3726 

68 

0.035994 

12636.56 

21.177 

5327.46 

0.0042606 

1.54352 

2.0636 

0.00079 

1.69222 

2.2025 

* 68.102 

0.035979 

12627.43 

21.156 

5312.66 

0.0042650 

1.54217 

2.077b 

0.00079 

1.49197 

2.2761 

* 88.102 

0.000114 

2467.04 

3.973 

0.76 

0. 0123626 

0.06262 

0.0665 

0.02383 

1.00135 

0.7651 

90 

0.000111 

2526.11 

3.971 

0.78 

0.0120364 

0.06462 

0.0679 

0.02500 

1.00132 

0.7626 

92 

0.000109 

2566.26 

3.969 

0.76 

0.0117127 

0.06652 

0.0694 

0.02625 

1.Q0129 

0.7602 

94 

0.000106 

2650.13 

3.966 

0.76 

0.0114066 

0.06642 

0.0709 

0.02753 

1.00126 

0.7501 

96 

0.000104 

2711.76 

3.967 

0.76 

0. 0111222 

0.09032 

0.0725 

0.02863 

1.00123 

0.7561 

98 

0.000102 

2773.18 

3 .966 

0.76 

0.0108518 

0.09223 

0.0740 

0.03016 

1.00121 

0.7544 

100 

0.000099 

2634.39 

3.965 

0.76 

0.0105959 

0.09414 

0.0755 

0.03152 

1.0 0118 

0.7527 

102 

0.000097 

2895.43 

3.964 

0.76 

0.0103533 

0.09605 

0.0770 

0.03290 

1.00116 

0.7512 

104 

0.000095 

2956.29 

3.963 

0.79 

0.0101228 

0.09796 

0.0765 

0.03431 

1.00113 

0 .7499 

106 

0-.Q00094 

3017.00 

3.962 

0.79 

0.0099036 

0.09967 

0.0601 

0.03574 

1*00111 

0.7486 

108 

0.000092 

3077.57 

3.962 

C • 79 

0.0096946 

0.10177 

0.0616 

0.03720 

1.0 0149 

0 .7474 

110 

0 .000090 

3136.01 

3.961 

0.79 

0.00 94952 

0.10366 

0.0831 

0.03868 

1.0 0107 

0.7463 

112 

0.000066 

3198.33 

3 .961 

0.79 

0.0093046 

0.10559 

0 • 0646 

0.04019 

1.00105 

0.7453 

114 

0.000067 

3256.54 

3 .96 0 

0.79 

0.0091222 

0.10749 

0 .0661 

0.04172 

1.00143 

0 .7444 

116 

0*000085 

3316.65 

3.960 

0.79 

0.0069474 

0.10939 

0.0677 

0.04326 

1.00141 

0 .7435 

118 

0.000084 

3376.66 

3.959 

0.79 

0.0067798 

0.11129 

0.0692 

0.04486 

1.00099 

0.7427 

120 

0.000062 

3436.58 

3.959 

0.79 

0* 0066166 

0.11319 

0.0907 

0.04647 

1.00098 

0.7419 

122 

0.000061 

3498.42 

3.956 

0.79 

0.0064640 

0.11506 

0.0922 

0.04810 

1.00096 

0.7412 

124 

0.000079 

3556.19 

3.956 

0.79 

0.0063152 

0.11697 

0.0937 

0.04976 

1.00094 

0.7405 

126 

0.000078 

3617.68 

3.956 

0.79 

0.0061718 

0.11066 

0.0952 

0.05144 

1.00093 

0.7399 

128 

0.000077 

3677.50 

3.957 

0.79 

0.0060336 

0.12074 

0.0967 

0.05315 

1.00091 

0.7393 

130 

0.000076 

3737.06 

3.957 

0.79 

0.0079004 

0.12262 

0.0962 

0.05488 

1.00090 

0.7387 

132 

0.000075 

3796.56 

3.95 7 

0.79 

0 • 0C77717 

0.12449 

0.0997 

0.05663 

1.00066 

0 .7391 

134 

0.000073 

3656.01 

3 .956 

0.79 

0.0076474 

0.12636 

0.1011 

0.05641 

1.00087 

0.7376 

136 

0*000072 

3915.41 

3.956 

0.79 

0.0075273 

0.12822 

0.1026 

0.06021 

1.0 0086 

0.7371 

138 

0.000071 

3974. 75 

3.956 

0.79 

0. 0074110 

0.13006 

0.1041 

0.06203 

1.0 0064 

0.7366 

140 

0.00007C 

4034. 06 

3.956 

0.79 

a. 0072985 

0.13194 

0.1056 

0.06368 

1. 0 0083 

0. 7362 

142 

0.000069 

4093.32 

3.956 

0.79 

0.0071695 

0.13361 

0.1070 

0.06576 

1.00082 

0.7356 

144 

0.000066 

4152.54 

3.955 

0.79 

0.0070639 

0.13567 

0.1065 

0.06767 

1.00081 

0.7351 

146 

0.000067 

4211.72 

3.955 

0.79 

0.0069615 

0.13752 

0.1099 

0 .06959 

1.0 0080 

0.7346 

146 

0.000066 

4270.67 

1.955 

0.60 

0.0066622 

0.13936 

a. 1114 

0.07154 

1.00079 

0.7342 

150 

0.000065 

4329.99 

3.955 

0.60 

0.0067857 

0.14120 

0.1128 

0.07350 

l.a 0078 

0.7337 

152 

0.000065 

4369.07 

3.955 

0.60 

0.0066920 

0.14303 

0.1143 

0.07549 

1.00077 

C .7334 

154 

0.000064 

4446.13 

3.954 

0*63 

0.0066010 

0.14465 

0.1157 

0 .07750 

1.00076 

0.7330 

156 

0.000063 

4507.17 

3.954 

0.60 

0.0065126 

0.14666 

0.1171 

0.07953 

1.00075 

0.7327 

158 

Q. 000062 

4566.16 

3.954 

0.60 

0.0064265 

0.14646 

0 .1166 

0.08158 

1.0C074 

0.7323 

160 

0.000061 

4625.16 

3.954 

0.60 

0. 0063426 

0.15026 

0.1200 

0.08365 

1.00073 

0 .7320 

165 

0.000059 

4772.54 

3.953 

0.60 

0.0061430 

0.15472 

0.1235 

0.06692 

1.00070 

0.7313 

170 

0.000056 

4919.63 

3.953 

0.60 

0.0059558 

0.15914 

0.1270 

0.09432 

1.0 0 Ob 6 

0.7307 

175 

0.000056 

5067.04 

3.953 

0.60 

0.0057801 

0.16353 

0.1304 

0.09985 

1.00066 

J.73C1 

180 

0.000054 

5214.20 

3.952 

0.60 

0.0056146 

0.16767 

0 .1339 

0.10551 

l.a 0065 

0.7296 

185 

Q. 000053 

5361.35 

3.952 

0.60 

0.0054586 

0.17216 

0 .1373 

0.11130 

1.00063 

0.7291 

19 0 

0.000051 

5508.50 

3.951 

0.60 

0. 0053112 

0.17645 

0.1406 

0.11721 

1.00061 

0.7286 

195 

0. 000050 

5655.68 

3.950 

0.60 

0.0051717 

0.16069 

0.1439 

0.12324 

1.00059 

0 .7282 

200 

0.000049 

5602.92 

3.950 

0.60 

0.0050395 

0.16469 

3.1472 

0.12939 

1.00058 

0.7278 

210 

0.000047 

6097.70 

3.946 

0.60 

0.0 0 47948 

0.19316 

0.1537 

D.142D3 

1.00055 

0.7272 

22 0 

0.000044 

6393.05 

3.946 

0.63 

0.0045730 

0.20134 

0 .1601 

0.15514 

1.0C053 

0.7266 

23 0 

0. 000042 

6689.22 

3.943 

0.60 

0.0043711 

0.20937 

0.1664 

0.16666 

1.00050 

0 .7262 

24 0 

0.000041 

6986.43 

3.939 

0.60 

0. 0041865 

0.21720 

0.1726 

0.16264 

l.a 0046 

0.7259 

250 

0.000039 

7284.94 

3.935 

0.60 

0.0040170 

0.22506 

0.178b 

0.19700 

1.00046 

0.7257 

26 0 

0.000036 

7564.97 

3.929 

0.60 

0.0036608 

0*23273 

0.1845 

0.21175 

1.00045 

0.7256 

27 0 

0.300036 

7886.75 

3 .92 3 

0.60 

0.0037164 

0.24026 

0 .1904 

0.22686 

1.QG043 

0.7256 

260 

Q .000035 

8190.49 

3.916 

0.60 

0.0035825 

0.24773 

0.1951 

0.24231 

1.00041 

0.7258 

29 0 

0.000034 

6496.39 

3.90 6 

0.60 

0.0034580 

0.25507 

0 .2017 

0.25809 

1.00040 

0.7261 

300 

0.000033 

6604.61 

3.90 0 

0.60 

0.0033418 

0.26232 

0 .2073 

0.2742C 

1.0 C0j9 

0.7265 

310 

0.000031 

9115.32 

3.690 

0.60 

0.0032333 

0.26946 

0.2127 

0.29061 

1.0 003 7 

0.7270 

32 0 

0.000030 

9428.64 

3.679 

0.60 

0.0031316 

0.27655 

0 .2161 

0.30732 

1.00036 

0 .7277 

33 0 

0.000030 

9744.68 

3.668 

0.80 

0.0030362 

0. 26355 

0.2234 

0. 32430 

l.J 0035 

0.7285 

340 

0.000029 

10063.52 

3.855 

0.60 

0.0029464 

0 .29046 

0.2266 

0.34157 

1.00034 

0 .7294 
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G-2 


THERMODYNAMIC PROPERTIES OF OXYGEN 


0.900 ATM 


TEMPERATURE 

KELVIN 


• 54*361 
5 b 

56 
60 
62 
64 
66 
68 
T 0 
72 

74 

76 

78 

80 

82 

84 

86 

88 

• 89.186 

• 89.186 
90 

92 

94 
96 
98 
10 8 
102 
104 
106 
188 
110 
112 

114 

116 

118 

120 

122 

124 

126 

128 

130 

132 

134 

136 

138 

140 

142 

144 

146 

148 

150 

152 

15 4 
156 
158 
160 
165 
170 
175 
18 0 
185 
190 

195 

200 

210 

220 

230 

240 

250 

260 

270 

280 

290 
30 0 
310 
320 
330 
34 0 


ISOBAR 


VOLUME ISOTHERM ISOCHORE INTERNAL ENTHALPY ENTROPY 

DERIVATIVE DERIVATIVE ENERGY ^ . 

CC/GHOLE CC ATH/GHOLE ATN/K J/GNOIE J/GMOLE J/GMOLE-K 


C v 


J/G MOLE -K 


VELOCITY 
OF SOUND 
M/SEC 


24.49 

284270 

36.93 

24.63 

276508 

37.99 

24.79 

267206 

36*87 

24.96 

258069 

35.78 

25.14 

269152 

14.71 

25.32 

260394 

33.66 

25.50 

231611 

32.64 

25.68 

223399 

31.64 

25.87 

215157 

30.66 

26.06 

207079 

29.70 

26.26 

199164 

26.77 

26.46 

191409 

27.66 

26.67 

163809 

26.97 

26.88 

176361 

26.10 

27.10 

169063 

25.24 

27.32 

161911 

24.41 

27.55 

154902 

23.60 

27.78 

166031 

22.61 

27.92 

146022 

22.34 

7877.17 

6060 

o.eii 

7956.06 

6934 

0.011 

8149.26 

7118 

0.010 

8341.72 

7301 

0.010 

8533.51 

7 662 

0.010 

8724.69 

7662 

0.010 

8915.32 

7841 

0.009 

9115.65 

6019 

0.009 

9 ? 99.12 

8197 

0.009 

9486.36 

8373 

0.009 

9673.22 

6549 

0.009 

9861.72 

6725 

0.006 

10069.89 

6699 

0.008 

10237.76 

9073 

0.006 

10425.35 

9247 

0.006 

10612.67 

9629 

0.008 

10799.75 

9593 

0.008 

10986.60 

9765 

0.008 

11173.24 

9937 

0.007 

11359.69 

10106 

0.007 

11545.95 

10279 

0.007 

11732.83 

10450 

0.007 

11917.96 

10621 

0.007 

12103.73 

10791 

0.007 

12289.36 

10961 

0.007 

12674.85 

11131 

0.007 

12668.22 

11300 

0.007 

12865.46 

11470 

0.006 

13030.60 

11639 

0.006 

13215.63 

11608 

0*006 

13600.55 

11976 

0.006 

13585.38 

12145 

0.006 

13770.12 

12313 

0.006 

13954.76 

12462 

0.006 

14139.35 

12650 

0 .006 

14323.85 

12816 

0.006 

14508.27 

12965 

0.006 

14969.03 

13605 

0.006 

15429.40 

13623 

0.005 

15889.42 

14241 

0 .005 

16369.15 

14656 

0.005 

16806.59 

150 75 

0 .005 

17267.79 

15491 

0 .005 

17726.77 

15907 

0.005 

16185,55 

16322 

0.005 

19102.58 

17152 

0 .004 

20019.01 

17961 

0.004 

20934.93 

16609 

0.004 

21650.43 

19637 

0.004 

22765.57 

20463 

0.004 

23660.39 

21269 

0.003 

24596.95 

22115 

0.003 

25509.26 

22960 

0.003 

26423.60 

23765 

0.003 

27337.34 

24569 

0.003 

26251.13 

25416 

0.003 

29164.77 

26236 

Q . 0 D 3 

30076.28 

27061 

0.003 

30991.66 

27865 

0.003 


- 6169.4 

- 6167.2 

67.11 

- 6102.2 

• 6099.9 

66.69 

- 5995.7 

- 5993.4 

70.56 

- 5669.2 

- 5886.9 

72.36 

- 5782.7 

- 5760.4 

74.11 

- 5676.2 

- 5673.9 

75.60 

- 5569.6 

- 5567.3 

77.44 

- 5463.1 

- 5460.7 

79*03 

- 5356.4 

- 5354.1 

60.58 

- 5249.7 

- 5247.4 

82.06 

- 5142.9 

- 5140.6 

83.54 

- 5036.1 

-50 33.6 

64.97 

- 4929.0 

- 4926.6 

66.36 

- 4021.9 

- 4019.4 

67.72 

- 4714.5 

- 4712.0 

69.04 

- 4606.9 

- 4604.5 

90.34 

- 4499.2 

- 4496.7 

91.61 

- 4391.1 

- 4300.6 

92.05 

- 4326.9 

- 4324.4 

93.57 

1000.9 

2519.2 

170.27 

1610.6 

2544.1 

170.55 

1862.0 

2605.2 

171.22 

1905.4 

2666.1 

171.60 

1940.6 

2726.0 

172.52 

1991.7 

2707.3 

173.14 

2034.7 

2047.7 

173.75 

2077.6 

2907.9 

174.35 

2120.4 

2960.1 

174.93 

2163.2 

3020.1 

175.50 

2205.9 

3000.0 

176.06 

2240.5 

3147.8 

176.61 

2291.1 

3207.6 

177.15 

2333.6 

3267.2 

177.68 

2376.1 

3326.0 

176.20 

2418.5 

33 66.3 

176.70 

2460.9 

3445.7 

179.20 

2503.2 

3505.1 

179.69 

2545.5 

3564.4 

160.10 

2507.6 

3623.7 

180*65 

2630.0 

3682.9 

161.12 

2672.2 

3742.1 

161.56 

2714.4 

3001.2 

162.03 

2756.6 

3660.3 

162.47 

2790.7 

3919*4 

162.91 

2040.8 

3970.4 

163.34 

2002.9 

4037.4 

163.76 

2924.9 

4096.4 

164.16 

2967.0 

4155.3 

164.59 

3009.0 

4214.2 

165.00 

3051.0 

4273.1 

165.40 

3093.0 

4331.9 

105.60 

3135.0 

4390.7 

166.19 

3176.9 

4449.5 

166.57 

3210.9 

4506.3 

166.95 

3260.6 

4567.1 

167.32 

3302.6 

4625.6 

167.69 

3407.5 

4772.6 

166.60 

3512.2 

4919.2 

169.47 

3616.6 

5065.8 

190.32 

3721.4 

5212.3 

191.15 

3626.0 

5356.6 

191.95 

3930.5 

5505.2 

192.73 

4035.0 

5651.5 

193.49 

4139.5 

5797.6 

194.23 

4340.4 

6090.4 

195.66 

4557.3 

6302.9 

197.02 

4766.2 

6675.3 

198.32 

4975.3 

6967.9 

199.57 

5164.5 

7260.5 

2 u 0 • 76 

5393.9 

7553.3 

2 u 1 . 91 

5603.5 

7046.4 

203.01 

5613.4 

0139.7 

204.08 

6023.7 

6433.4 

2 a 5 . 1 l 

6234.5 

8727.4 

206.11 

6445.7 

9022.0 

2 u 7. 07 

6657.4 

9317.0 

2 u 8 • 01 

6669.7 

9612.6 

208.92 

7062.6 

9906.8 

2 U 9.80 


35.65 

53.26 

1160 

35.29 

53.25 

1149 

34.87 

53.25 

1137 

34.46 

53.25 

1124 

34.06 

53.25 

1111 

33.68 

53.26 

1097 

33.30 

53.26 

1064 

32.94 

53.30 

1070 

32 .60 

53.34 

1056 

32.26 

53.37 

1042 

31.93 

53.42 

1027 

31.62 

53.46 

1013 

31.31 

53.55 

996 

31.02 

53.63 

983 

30.73 

53.72 

967 

30.45 

53.63 

952 

30.18 

53.96 

936 

29.92 

54.10 

921 

29.77 

54.19 

911 

21.24 

30.64 

177 

21.23 

30.59 

176 

21.20 

30.49 

160 

21.17 

30.39 

162 

21.15 

30.31 

164 

21.12 

30.23 

166 

21.10 

30.16 

168 

21.08 

30.09 

190 

21.07 

30.04 

192 

21.05 

29.96 

194 

21.03 

29.93 

196 

21 .02 

29.89 

196 

21.01 

29.64 

200 

21.00 

29.61 

202 

20.99 

29.77 

204 

20.96 

29.74 

206 

20.97 

29.70 

207 

20.96 

29.66 

209 

20.95 

29.65 

211 

20.94 

29.62 

213 

20.93 

29.60 

215 

20 .93 

29.58 

216 

20.92 

29.56 

218 

20.92 

29.54 

220 

20.91 

29.52 

221 

20.90 

29.50 

223 

20.90 

29.46 

225 

20.90 

29.47 

226 

20.69 

29.46 

228 

20.69 

29.44 

230 

20.66 

29.43 

231 

20.66 

29.42 

233 

20.66 

29.40 

234 

20.67 

29.39 

236 

20.67 

29.36 

237 

20.87 

29.37 

239 

20.66 

29.36 

241 

20.66 

29.34 

244 

20.65 

29.33 

248 

20.65 

29.31 

252 

20.65 

29.30 

255 

20.64 

29.26 

259 

20.64 

29.27 

262 

20.64 

29.27 

266 

20.64 

29.26 

269 

20.85 

29.25 

276 

20 .65 

29.25 

263 

20.86 

29.25 

289 

20.66 

29.26 

295 

20.90 

29.27 

301 

2 0.92 

29.29 

307 

20.95 

29.32 

313 

20.99 

29.35 

319 

21.03 

29.39 

324 

21.06 

29.43 

330 

21.13 

29.48 

335 

21.16 

29.53 

340 

21.25 

29.59 

345 

21.31 

29.65 

351 
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therhooynamic properties of oxygen 


C-2 


0.900 ATM ISOBAR 


TEMPERATURE 

DENSITY 

V <QH/OV)p 

V (DP/DU^ 

- V (UP/QV ) T 

cov/oTy v 

Thermae 

VISCOSITY 

THERMAL 

DIELECTRIC 

PRANOTL 







CONDUCTIVITY 


DIFFUSIVITY 

CONSTANT 

NUMBER 

KEl VlN 

GMOLE/CC 

J/GMOLE 

CC-ATM/ J 

ATM 

1 / KELVIN 

M*/CH-< 

G/CM-S 
* 10 3 

SQ CM/SEC 



• 54.361 

0.040834 

15660.60 

25.744 

11607.66 

0. 00 33536 

1.92956 

6.1966 

0.00099 

1.56671 

5.3453 

56 

0*040609 

15738.60 

25.511 

11228.75 

0.04 33636 

1.91457 

5.8517 

0.00069 

1.56510 

5 .0 667 

5 A 

0.040334 

15563.78 

25 .219 

10777.42 

0.0034214 

1.99554 

5.459^ 

0.00086 

1 • 5 6Gb 9 

4.7925 

60 

0.040057 

15386.73 

25.921 

10336.26 

0.0434647 

1.87576 

5.0952 

0 . 00066 

1.55626 

4 .5202 

62 

0.039779 

15207.58 

25.616 

9911.07 

0.0035018 

1.65532 

4.7581 

0.00068 

1.55183 

4.2661 

64 

0.039500 

15026.23 

25.304 

9495.52 

0.00 35448 

1.63422 

4.4456 

0.00067 

1.54736 

4 .0 346 

6 6 

0.039219 

14842.59 

24.966 

9091.39 

0. 0035696 

1.81252 

4.1565 

0. 00067 

1.54291 

3.5185 

66 

0.038937 

14656. 55 

24 .66 2 

8696.42 

0.0036369 

1.79024 

3.6685 

0.00066 

1.53843 

3 .0162 

70 

0.038653 

14468.01 

24.333 

8316.35 

0.0036865 

1.76744 

3.6401 

0.00086 

1.53392 

3. *.326 

72 

0.038367 

14276 . 66 

23.998 

7944.94 

0. OG 37366 

1.74414 

3.4103 

0.00065 

1.52940 

3 .2612 

7 4 

0.938079 

14063.03 

23.659 

7583.94 

0.0437934 

1.72039 

3.1966 

0.00065 

1.52486 

3.1023 

76 

0.037789 

13686.37 

23.315 

7233.11 

0.0036513 

1.69620 

2 .9993 

0.00064 

1.52029 

2.9554 

7 0 

0 • 937497 

13686.74 

22.967 

6892.20 

0. 0039125 

1.67162 

2.6163 

0.00063 

1 • i 15a 9 

2.9195 

a o 

0.037202 

13464.06 

22.616 

6560.99 

0.0039 773 

1.64666 

2.6466 

0.00083 

1.51107 

2.6940 

92 

Q .036905 

13276.16 

22.261 

6239.23 

0 . OG 40461 

1.62136 

2.4696 

0.00092 

1.50641 

2.5761 

84 

0.0 3660 5 

13066.91 

21.902 

5926.69 

0. 0041192 

1.59573 

2.344U 

0.00061 

1.50172 

2.4713 

5 6 

0.036301 

12656.16 

21.541 

5623.16 

0.0041970 

1.56960 

2.2091 

0.00080 

1.49700 

2 .3730 

8 6 

0.335995 

12639. 74 

21.177 

5326.39 

0.0042601 

1.54356 

2.0640 

0.00079 

1.49223 

2 *2627 

* 89*196 

0.035812 

12509.62 

20.960 

5157.66 

6.0043321 

1.52791 

2.0143 

0.00079 

1.48936 

2 .2327 

* 89.186 

0.000127 

2466.81 

3.975 

0.67 

0.012309$ 

0*06414 

0.0675 

a. 02163 

1.00151 

0.7663 

90 

0.000126 

2514.23 

3.974 

0.67 

0.0121669 

0.08491 

a. 0661 

0.02206 

1.00149 

0.7671 

9 2 

0*300123 

2576.89 

3.972 

0.67 

0.0116304 

0.08660 

0.0696 

0.02320 

1.00146 

0 .7644 

9 4 

0.000120 

2639.25 

3.971 

0.69 

0. 0115152 

0.06869 

0.0711 

0.02434 

1.00142 

0.7619 

96 

0.000117 

2701.33 

3.969 

0.66 

0.0112191 

0.09059 

0.0727 

0.02551 

1.00139 

0 .7597 

98 

0.000115 

2763.16 

3 .968 

0.66 

0.0109401 

0.09249 

0.0742 

0.02669 

1.00136 

0 .7576 

10 0 

0.000112 

2824.76 

3.967 

0.86 

0.0106766 

0.09439 

0.0757 

0.02790 

1.00133 

0.7558 

102 

0.000110 

2886.15 

3.966 

0.66 

0.0104273 

0.09630 

0.0772 

0.02914 

1.00130 

0.7541 

104 

0 • 000108 

2947.36 

3.965 

0.86 

0.0101909 

0.09820 

0.0787 

0.03039 

1.00126 

0.7525 

10 6 

'0.000105 

3006.39 

3.964 

0.88 

0.0099662 

0 .10010 

0.0602 

0.03167 

1.00125 

0.7511 

10 8 

0*000103 

3069.26 

3.964 

0.66 

0.0097524 

0.10201 

0.0816 

0*03297 

1.00123 

0.7498 

110 

0.000101 

3129.96 

3.963 

0.66 

0.0095466 

0.10391 

0.0633 

0.03429 

1*00120 

0.7485 

112 

0*000100 

3190.56 

3.962 

0.69 

0.0093541 

0.10581 

0 . 0 64 6 

0.03563 

1.00118 

0.7474 

114 

0 .300099 

3251.03 

3.962 

0.69 

0.0091662 

0.10771 

0.0663 

0.03700 

i. a 0116 

0.7463 

116 

0.000096 

3311.37 

3.961 

0.69 

0.0469902 

0.10961 

0.0876 

0.03636 

1.00114 

0 .7453 

11 8 

0.000094 

3371.61 

3.961 

0.69 

0*0066196 

0.11150 

0.0693 

0 .03960 

1.00112 

0 .7 444 

120 

9.000093 

3431.74 

3.960 

0.69 

0.0466559 

0.11340 

0.0906 

0.04123 

1.00110 

0 .7436 

122 

0.000091 

3491.76 

3.960 

0 .69 

0.0084988 

0.11529 

0.0923 

0.04268 

1,0 01G6 

0 , 7427 

12 4 

0 . 000089 

3551. 74 

3 .95 9 

0.89 

0.0463476 

0.11717 

0.0936 

0.04416 

l . 3 0 1 l 6 

0 .7420 

126 

0.000088 

3611.61 

3 .959 

0.89 

0.0062022 

0.11905 

0.0953 

0.04565 

1.0 01b 4 

0 .7413 

128 

3. 300087 

3671.41 

3.959 

0.89 

0*0060622 

0.12093 

0.0966 

0.04717 

1.00103 

0.7406 

130 

0.000085 

3731 .14 

3.958 

0.69 

0.0079272 

0.12281 

0.0983 

0.04671 

l.oaiGi 

0 . 7399 

132 

0.900084 

3790.60 

3.95 6 

0.89 

0. 0077 96 9 

0.12466 

0.0996 

0.05027 

1.00140 

0.7393 

13 4 

0 .900 083 

3850 . 40 

3. 95 6 

0.89 

0.0076711 

0.12654 

0.1013 

0.05186 

1.0 0096 

0.7366 

136 

0.900091 

3909.94 

3.957 

0.69 

0.0475496 

0.12640 

a. 1026 

0.05346 

1.00097 

0.7382 

13 8 

0.000060 

3969. 43 

3 . 95 7 

0.69 

0. 0474321 

0.13026 

0.1042 

0.05506 

1.00095 

0 .7377 

14 0 

0 .300079 

4026.86 

3.957 

0.69 

0.0473164 

0.13211 

0.1057 

0.05673 

1.00094 

0 .7371 

142 

9 . 309076 

4089.25 

3.95 7 

0.89 

0.00 72064 

0.13396 

0.1072 

a .05640 

1.00092 

0*7365 

144 

0 , 9000 77 

4147.60 

3.957 

0.69 

0.0071017 

0.13565 

0.1066 

0.06010 

1*00091 

0.7360 

146 

0 .300076 

4206.90 

3.956 

0.69 

0.0469964 

0.13770 

0 .1101 

0.06181 

1.00090 

0.7354 

14 8 

C • 0000 75 

4266.16 

3 .956 

0.69 

0. 0C66961 

0.13954 

0.1115 

0.06354 

1.00069 

0 .7349 

15 0 

9.309074 

4325.39 

3 .956 

0.69 

0.0066009 

0.14130 

0.1130 

0.06529 

1.00067 

0.7345 

152 

D . 900073 

4384.56 

3 .95 6 

0.69 

0.0067064 

0.14320 

0.1144 

0.06706 

1.00066 

0.7341 

15 4 

0.300072 

4443.74 

3.955 

0.69 

0.0066147 

0.14502 

0.1156 

0.06665 

1.00065 

0 .7337 

156 

0.300071 

4502.67 

3.955 

0.69 

0.0065255 

0.14663 

0.1173 

0.07065 

1.00064 

0.7333 

158 

9 . 300 0 70 

4561.97 

3.955 

0.69 

0.0064369 

0.14663 

0.1167 

0.07246 

1.00063 

0 .7330 

16 0 

0.900069 

4621.05 

3.955 

0.90 

0.006354$ 

0.15042 

0.1201 

0.07432 

1.00062 

0.7326 

165 

C. 300067 

4766.64 

3.955 

0.90 

0.006153$ 

0.15466 

0.1236 

0.07901 

1.00079 

0 .7319 

17 0 

C . 309065 

4916.12 

3.954 

0.90 

0.0059651 

0.15930 

0.1271 

0.06362 

1.00077 

0 .7312 

175 

9.000063 

5063.51 

3.954 

0.90 

0. 0G57684 

0.16366 

0.1306 

0.08874 

1.00075 

0.7306 

18 0 

3.300061 

5210. 84 

3.953 

0.90 

0.0056221 

0.16602 

0.1340 

0.09377 

1.00073 

0 .7300 

185 

0.300059 

5358.14 

3 .953 

0.90 

0.0054653 

0.17232 

0.1374 

0.09691 

1.00071 

0 .7295 

190 

C. 003058 

5505 . 43 

3.952 

0.90 

0.0053173 

0.17659 

0.1407 

0.10417 

1.00069 

0.7290 

19 5 

0.300056 

5652.75 

3.951 

0.90 

0.0051772 

0.16062 

0.1440 

1.10953 

1.00067 

0.7266 

200 

0.300055 

5800.12 

3.951 

0.90 

0* OG 50445 

0.16502 

0.1473 

0.11500 

1.0 0065 

0 .7281 

21 0 

0.900052 

60 95.12 

3 .94 9 

0.90 

0.0047969 

0.19331 

0.1536 

0.12624 

1.00062 

0 ,7275 

22 0 

3.000050 

6390 • 67 

3.946 

0.90 

Q. 0045765 

0.20146 

0.1602 

0.13790 

1.00059 

0 .7269 

23 0 

0.303046 

666 7.01 

3.943 

0.90 

0.0043740 

0.20940 

0.1665 

0.14994 

1.00057 

0.7264 

24 0 

0.003046 

6 9 64 .36 

3.940 

0.90 

0.0041690 

0.21736 

0.1726 

0.16235 

1.00054 

0.7261 

250 

3.309944 

7263.03 

3.935 

0.90 

0. 0440191 

0.22516 

0.1767 

0.17512 

1.00052 

0.7259 

26 0 

0.900042 

7583.19 

3.930 

0.90 

0.0036626 

0.23203 

0.1646 

0.18623 

1.00050 

0 . 7257 

270 

0.300041 

7865. 09 

3.924 

0.90 

0.0037160 

0.24030 

0.1904 

0.20166 

1.00046 

0 .7256 

280 

0.009939 

6186.94 

3.917 

0.90 

0. Q 0 35639 

0.24782 

0.1961 

0.21540 

1.0 0047 

0.7259 

29 0 

0.000038 

6494.94 

3.90 9 

0.90 

0.0034592 

0.25515 

0.2016 

0.22944 

1.00045 

0.7262 

300 

0.000037 

6603.26 

3.900 

0.90 

0.0433429 

0.26240 

0.2073 

0.24375 

1.00043 

0.7266 

310 

0.000035 

9114.05 

3.890 

0.90 

0.0032342 

0.26955 

0.2126 

0.25634 

1.00042 

0 .7271 

320 

0.000034 

9427.45 

3.860 

0.90 

0.0431325 

0.27663 

0.2161 

0. 27320 

L. 00041 

0.7278 

33 0 

0.000033 

9743.57 

3 .868 

0.90 

0.0030369 

0.28362 

0.2235 

0.26630 

1.00039 

0.7266 

340 

0.000032 

10062.46 

3.856 

0.90 

0*0429471 

0.29055 

0.2267 

0.30364 

1.00036 

0.7295 
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C-2 


THERMODYNAMIC PROPERTIES OF OXYGEN 


1 ATM ISOBAR 


TEMPERATURE VOLUME ISOTHERM ISOCHORE INTERNAL 

DERIVATIVE DERIVATIVE ENERGY 
KELVIN CC/GMOLE CC ATM/GMOLE ATM/K J/GNOLE 


ENTHALPY ENTROPY 
J/GMOLE J/GMOLE-K 


C y C p 

J/G MOLE -K 


5*. 362 

2*. *9 

26*263 

56 

2**62 

276527 

56 

2*. 79 

267225 

60 

2*. 96 

256107 

62 

25.1* 

2*9171 

6* 

25.32 

2*0*13 

66 

25.50 

231630 

66 

25.66 

223*19 

70 

25.87 

215176 

72 

26.06 

207099 

7* 

26.26 

199165 

76 

26. *6 

191*29 

76 

26.67 

163630 

60 

26.66 

176363 

62 

27.10 

169065 

6* 

27.32 

161933 

86 

27.55 

15*92* 

68 

27.78 

1*605* 

90 

26.02 

1*1319 

90.160 

26.0* 

1*0720 

90.160 

7150.15 

6699 

92 

7309. *6 

7066 

9* 

7*63.61 

7253 

96 

7657. *7 

7*36 

98 

7830.51 

7619 

100 

6002.96 

7000 

102 

617*. 9* 

7980 

10* 

63*6. *2 

0156 

106 

6517. *6 

8337 

106 

6666.15 

851* 

110 

6656. *5 

8690 

112 

9026. *2 

6666 

11* 

9196.06 

90*2 

116 

9367. *6 

9216 

116 

9536.57 

9390 

120 

9705. *3 

956* 

122 

987*. 07 

9737 

12* 

100*2. *9 

9910 

126 

10210.71 

10062 

126 

10378.75 

1025* 

130 

105*6.61 

10*26 

132 

107 1*. 31 

10597 

13* 

10861.66 

10766 

136 

110*9.26 

10939 

136 

11216.52 

11109 

1*0 

11383.66 

11279 

1*2 

11550.66 

11**9 

1** 

11717.56 

11619 

1*6 

1166*. 36 

11766 

1*6 

12051.07 

11956 

15 0 

12217.67 

12127 

152 

1236*. 18 

12295 

15* 

12550.61 

12*6* 

156 

12716.95 

12633 

15 6 

12663.21 

12601 

16 0 

130*9. *0 

12969 

165 

13*6*. 57 

13369 

170 

13679.36 

13809 

175 

1*293.60 

1*227 

160 

1*707.9* 

1*6*5 

185 

15121.60 

15063 

190 

15535. *1 

15*60 

195 

159*6.61 

15696 

200 

16362.00 

16312 

210 

17167.65 

171*3 

22 0 

16013.10 

17973 

230 

16637.85 

18802 

2*0 

19662.17 

19630 

250 

20*66.13 

20*57 

260 

21309.76 

2126* 

270 

22133.17 

22110 

26 0 

22956.31 

22936 

29 0 

23779.26 

23761 

300 

2*602.02 

2*566 

310 

25*2*. 63 

25*11 

320 

262*7.09 

26235 

330 

27069**3 

27059 

3*0 

27691.65 

27663 


16.93 

“6189. * 

-6186.9 

37.99 

“6102.2 

-6099.7 

36.67 

-5995.7 

-5993.2 

15.78 

-5669.2 

-5006.7 

3*. 71 

“5782.7 

-5700.2 

33.66 

-5676.2 

-5673.7 

32.6* 

-5569.7 

-5567.1 

31.6* 

-5*63.1 

-5*60.5 

30.66 

-5356.5 

-5393.9 

29.70 

-52*9.8 

-52*7.2 

20.77 

-51*3.0 

-51*0.* 

27.06 

-5036.1 

-5033.* 

26.97 

-*929.1 

-*926.* 

26.11 

-*021.9 

-*019.2 

25.25 

-*71*.6 

-*711.0 

2 *.*1 

-*607.0 

-*6Q*»3 

23.60 

-**99.3 

-**96.5 

22.01 

-*391.2 

-*300.* 

22.03 

-*262.9 

-*208.0 

21.96 

-*273.1 

-*270.3 

0.012 

1017.5 

25*2.0 

0.012 

1057.2 

2597.9 

8.011 

1900.0 

2659.1 

0.011 

19**. 2 

2720.1 

0.011 

1987.5 

2780.9 

0.010 

2030.7 

20*1.6 

0.010 

2073.7 

2902.1 

0.010 

2116.7 

2962.* 

0.011 

2159.6 

3022.7 

0.010 

2202.* 

3002.0 

0.009 

22*5.2 

31*2.0 

0.009 

2207.9 

3202.7 

0.009 

2330.5 

3262.5 

0.009 

2373.1 

3322.3 

0.009 

2*15.6 

33 01.9 

0.009 

2*50.1 

3**1. 5 

0.000 

2500.5 

3501.0 

0.000 

25*2.9 

3560.5 

Q .000 

2505.3 

3619.9 

0.000 

2627.6 

3679.2 

0.000 

2669.0 

3730.5 

0.000 

2712.1 

3797.7 

0.000 

275*. 3 

3056.9 

0.007 

2796.5 

3916.1 

0.007 

2030.7 

3975.2 

0.007 

2000.8 

*03*. 2 

Q.0Q7 

2922.9 

*093.3 

0.007 

2965.0 

*152.3 

0.007 

3007.1 

*211.3 

0.007 

30*9.1 

*270.2 

0.007 

3091.2 

*329.1 

0.007 

3133.2 

*306.0 

0.007 

3175.2 

***6.9 

9.Q06 

3217.2 

*505.7 

0.006 

3259.1 

*56*. 5 

0.00 6 

33B1.1 

*623.3 

0 .006 

3*05.9 

*770.2 

0.006 

3510.7 

*917.0 

0.006 

3615.* 

5063.7 

0.006 

3720.1 

5210.* 

0 .005 

382*. 7 

5356.9 

Q .005 

3929.3 

5503.* 

0.005 

*0 33.0 

56*9.8 

0.005 

*130.3 

5796*2 

0.005 

*3*7.3 

6006.9 

0 .015 

*556.3 

6301.5 

0.00* 

*765.3 

66 7*. 1 

0.00* 

*97*.* 

6966.7 

0.00* 

5103.7 

7259.* 

0.00* 

5393.1 

7552.3 

0.00* 

5602.0 

76*5.* 

0.00* 

5012.7 

0130.0 

0.603 

6023.1 

0*32.5 

0.003 

6233.0 

0726.6 

0.003 

6**5. 1 

9021.2 

0.00 3 

6656.0 

9316.3 

0.003 

6669.1 

9611.9 

0.003 

7002.1 

9900.2 


67.11 

35.65 

53.26 

60.69 

35.29 

53.25 

70.56 

3* • 67 

53.25 

72.36 

3*. *6 

53.25 

74.11 

3*. 06 

53.25 

75.00 

33.66 

53.26 

77.** 

33.31 

53.26 

79.03 

32.95 

53.30 

00.50 

32.60 

53.3* 

02.08 

32.26 

53.37 

03.5* 

31.93 

53.42 

0*.97 

31.62 

53.46 

06.36 

31.31 

53.55 

67.71 

31.02 

53.63 

69.0* 

30.73 

53.72 

90.3* 

30.45 

53.63 

91.60 

30.16 

53.96 

92.05 

29.92 

54.10 

9*. 06 

29.67 

54.26 

9*. 17 

29.6* 

54.26 

169.66 

21.20 

30.77 

170.29 

21.25 

30.66 

170.95 

21.22 

30.55 

171.59 

21.19 

30.46 

172.22 

21.16 

30.37 

172.03 

21.1* 

30.29 

173.43 

21.12 

30.21 

174.02 

21.10 

30.15 

174.59 

21.06 

30.09 

175.15 

21.06 

30.03 

175.71 

21.05 

29.96 

176.25 

21.03 

29.93 

176.77 

21.02 

29.69 

177.29 

21.01 

29.65 

177.00 

21.00 

29.61 

170.30 

20.99 

29.77 

170.00 

20.96 

29.7* 

179.20 

20.97 

29.71 

179.76 

20.96 

29.66 

160.22 

20.95 

29.66 

160.60 

20.9* 

29.63 

101.13 

20.9* 

29.61 

161.50 

20.93 

29.59 

102.02 

20.92 

29.57 

102.45 

20.92 

29.55 

1 62 * 07 

20.91 

29.53 

163.29 

20.91 

29.51 

163.71 

20.90 

29.49 

164.11 

20.90 

29.*6 

164.51 

20.69 

29.46 

164.91 

20.69 

29.45 

165.30 

20.66 

29.4* 

165.60 

20 .66 

29.43 

106.06 

20.66 

29.41 

166.4* 

20.87 

29.40 

166.01 

20.07 

29.39 

167.71 

20.66 

29.37 

160.59 

20.66 

29.35 

109.** 

20.65 

29.33 

190.26 

20.85 

29.32 

191.07 

20.65 

29.30 

191.05 

20.65 

29.29 

192.61 

20.65 

29.26 

193.35 

20.65 

29.27 

19*. 78 

20 .65 

29.26 

196.1* 

20.65 

29.26 

197.** 

20.66 

29.26 

190.69 

20.66 

29.27 

199.06 

20.90 

29.26 

261.03 

20.92 

29.30 

202.1* 

20.95 

29.32 

203.20 

20.99 

29.35 

26*. 23 

21.03 

29.39 

265.23 

21.06 

29.43 

2u6.2Q 

21.13 

29.46 

207.13 

21.16 

29.5* 

266.0* 

21.25 

29.59 

266.93 

21.31 

29.66 


VELOCITY 
OF SOUND 
M/SEC 


1160 

11*9 

1137 

112 * 

1111 

1097 

106* 

1070 

1056 

10*2 

1027 

1013 

996 

963 

967 

952 

936 

921 

905 

903 

178 

160 

162 

16* 

166 

168 

190 

192 

19* 

196 

196 

206 

202 

20 * 

205 

207 

209 

211 

213 

21 * 

216 

216 

220 

221 

223 

225 

226 
226 
229 
231 
233 
23* 

236 

237 
239 
2*0 
2 ** 
2*6 
252 
255 
259 
262 

266 

269 

276 

263 

269 

295 

301 

307 

313 

319 

32* 

330 

335 

3*0 

3*5 

351 
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G-2 

thermodynamic properties of oxygen 


1 ATM ISOBAR 


TEMPERATURE 

DENSITY 

V IOH/Q V) n 

VOP/OUl* 

-V (DP/OV 1 T 

<DV/0TWV 

THERMAL 

VISCOSITY 

THERMAL 

01 ELECTRIC 

pranotl 



V 


CONDUCTIVITY 


OIFFUSIVITY 

constant 

NUMBER 

< EL V I N 

GMOLE/CC 

J/GMOLE 

CC-ATM/J 

ATM 

1/ KELVIN 

hn/ch-k 

G/CM-S 
X 1(P 

SQ CM/SFC 



* 54.362 

0.040834 

15661.40 

25.744 

11608.42 

0.0033537 

1.92959 

6.1969 

0.00089 

1.56871 

5.3455 

56 

0.040609 

15739.53 

25.511 

11229.59 

Q. 0033834 

1.91459 

5.652 J 

0.00089 

1.56511 

5.6870 

58 

0.040334 

15564.52 

26.220 

10776.26 

0.0034212 

1.89557 

5.4595 

0.00088 

1.56070 

4.7928 

60 

0.040057 

15387.49 

25.921 

10339.12 

0. Ou 34605 

1.67561 

5.0957 

0.00068 

1.55627 

4.5205 

62 

0.039760 

15206.37 

25 .616 

9911.92 

0.0035016 

1.35536 

4.7566 

0.00088 

1.551o3 

4.2664 

64 

0.039500 

15027.04 

25 .304 

9496.38 

0 . 0 U 35445 

1.83426 

4.4463 

0.00087 

1.54736 

4.U349 

66 

0.039219 

14643.42 

24 .986 

9092.25 

0.0035895 

1.61255 

4.1569 

0.00087 

1.54292 

3.8187 

68 

0.038937 

14657.40 

£4.662 

8699.26 

0. 0036367 

1.79028 

3.6669 

0.00086 

1.53843 

3.0185 

70 

0.036653 

14466.66 

24.333 

6317.22 

0 . 0036862 

1.76746 

3.6405 

0.00086 

1.5 3393 

3.4331 

72 

0.036367 

14277.78 

23 .996 

7945.61 

0. 0037383 

1.74419 

3.4104 

0.00085 

1.52941 

3.2614 

74 

0.036079 

14083. 95 

23.659 

7584.62 

0.0037931 

1.72043 

3.1972 

0.00065 

1.52407 

3.1026 

76 

0.037789 

13867.33 

23.315 

7233.99 

0. 0636510 

1 .69625 

2.9997 

0.00084 

1.52030 

2.9556 

78 

0.037497 

13687.73 

22.966 

6893.09 

0.0039122 

1.67167 

2.8167 

0.00083 

1.51570 

2.8197 

8 0 

0.037202 

13465.07 

22 .616 

6561.87 

0. OU 39770 

1.64671 

2.6471 

0.00083 

1.5 lit 8 

2 .6941 

82 

0.036905 

13279.21 

22.261 

6240.12 

0. 0040457 

1.62141 

2.4900 

0.00082 

1.50642 

2.5783 

84 

0.036605 

13069.99 

21 .903 

5927.59 

0.0041187 

1.59579 

2.3443 

0.QC081 

1.50173 

2.4714 

86 

0.036302 

12857.28 

21.541 

5624.06 

0 . 0 U 41965 

1.56986 

2 .21)94 

0.00080 

1 • 4 9 7u 1 

2.3731 

86 

0.035996 

12640.89 

21.177 

5329.30 

0.0042796 

1.54365 

2.0843 

0.00079 

1.4 922 4 

2.2826 

90 

0.035666 

12420.66 

20.810 

5043.09 

0.0043686 

1.51717 

1.9664 

Q.0C078 

1.48742 

2.20CC 

* 90.180 

0.035656 

12400 .65 

20.777 

5017.74 

0. 0043769 

1.51477 

1.9504 

0.00076 

1.48699 

2.1929 

• 90.180 

0.000140 

2508.22 

3 .977 

0.96 

0 . Q 122676 

0 . 0 0537 

0.0665 

0.01984 

1.00166 

0.7714 

92 

0.000137 

2565.50 

3.975 

0.97 

0.0119513 

0.06706 

0.0699 

0.02076 

1.00162 

0.7686 

94 

0.000134 

2626.35 

3.973 

0.97 

0*0116245 

0.06697 

0.0714 

0*02179 

1.30159 

0 .7658 

96 

0.000131 

2690 .66 

3.972 

0.97 

0.0113162 

0.09066 

9.0729 

0.02284 

1.0 0155 

0.7633 

96 

0.000126 

2753.13 

3 .971 

0.97 

0. 0110302 

0.09275 

0.0744 

0.02392 

1.00152 

0 .7610 

100 

0.000125 

2615.12 

3.969 

0.97 

0*0107569 

0.09465 

0.0759 

0.02501 

1.00148 

D . 75 69 

102 

0.000122 

2676.66 

3 .968 

0.98 

0.0105026 

0.09655 

0.0774 

0.02612 

1.30145 

0.757C 

10 4 

0.000120 

2936.42 

3.967 

0 .98 

0.0102600 

0.09644 

0.0769 

0.02725 

1.00142 

6.7552 

106 

0. 000117 

2999.77 

3.966 

0.98 

0.0100296 

0.10034 

0.0604 

0.02541 

1.00139 

0.7536 

106 

0.000115 

30 60.94 

3.966 

0.98 

0.0096110 

0.10224 

0.0619 

0.02956 

1.00137 

0 .7521 

110 

0.000113 

3121.94 

3 .965 

0.98 

0.0096028 

0.10414 

0.0634 

0.03077 

1.0 0134 

0.7507 

112 

0.000111 

3182.79 

3.964 

0.98 

0.0094043 

0.10604 

0.0650 

0.03196 

1.00131 

0.7495 

114 

0.000109 

3243.51 

3. 964 

0.98 

0.0092147 

0.10793 

0.0665 

0 .03322 

1.0 0129 

0 .7463 

116 

0.000107 

3304.09 

3.963 

0.98 

9.0090334 

0.10963 

0.0860 

0*03447 

1.00127 

0.7472 

118 

0.000105 

3364.55 

3 .962 

0 .98 

0.0068598 

0. 11172 

0.0 695 

0.03574 

1.00124 

0.7462 

120 

0.000103 

3424.90 

3.962 

0.99 

0.0066934 

0.11361 

0.0910 

0.03703 

1.00122 

0.7452 

122 

0.000101 

3465.14 

3.961 

0.99 

0. OC 65338 

0.11549 

0 .0 925 

0.03834 

1.0 C12C 

0.7443 

124 

0.000100 

3545.29 

3.961 

0*99 

0.0063604 

0.11737 

0.0940 

0.03967 

1.00118 

0.7435 

126 

0.000098 

3605.35 

3.961 

0.99 

0*0062329 

0.11925 

0.0955 

0.04102 

1.0 0116 

0.7427 

12 6 

0.000096 

3665.32 

3.960 

0.99 

0.0080909 

0.12113 

0.0970 

0.04239 

1.00114 

0.7419 

130 

0.000095 

3725.22 

3.960 

0.99 

0. OQ 79541 

0.12300 

0 .0965 

0.04378 

1*00113 

0.7412 

132 

0* JOOQ93 

3765.04 

3.959 

0.99 

0.GU76223 

0.12467 

0.0999 

0.04519 

1.00111 

0.74C5 

134 

0.000092 

3544.79 

3 .95 9 

0.99 

0.0076950 

0.12673 

0.1014 

0.04661 

1.0 Qlu9 

0.7399 

136 

0.000091 

3904.46 

3.959 

0.99 

0.0075721 

0-12859 

0.1029 

0.04806 

1.0Cli7 

0 .7393 

136 

0.000089 

3964.10 

3 .95 6 

0.99 

9.0074533 

0.13044 

0.1044 

0.04952 

1.00166 

0.7387 

140 

0.000088 

4023.67 

3.956 

0.99 

0.0073364 

0.13229 

0.1056 

0.05106 

1.00164 

0 .7381 

142 

0.000067 

4063.19 

3.956 

0.99 

0.0072273 

0.13416 

0.1U73 

0.05251 

1.DCU3 

0.7375 

144 

0.000065 

4142.66 

3 .95 6 

0.99 

0. 0071196 

0.13602 

0.1067 

0. 0540 4 

1.0 316 1 

0.7369 

146 

0.000064 

4202. 08 

3.957 

0 .99 

0.0070153 

0. 13788 

0.1102 

0 .05558 

l.OOluO 

0.7363 

146 

0.000063 

4261.45 

3 .95 7 

0.99 

0.0069142 

0.13972 

0.1116 

0.05715 

1.00098 

0 .7357 

150 

0.000062 

4320.79 

3.957 

0.99 

0.0066161 

0.14155 

3.1131 

0.05872 

1.00097 

0 .7353 

152 

0.000061 

4360 .06 

3 .95 7 

0.99 

0.0067209 

0.14336 

0.1145 

0.06032 

1.00096 

0 .7 340 

15 4 

0.000060 

4439.34 

3.957 

0.99 

0.0066284 

0 . 14519 

0.1159 

0.06193 

1.00095 

0.7344 

156 

0.000079 

4498.57 

3.956 

0.99 

0.0065366 

0.14700 

0.1174 

0.06355 

1.00093 

0.7340 

15 6 

0.00007 6 

4557. 77 

3.956 

0.99 

0.0064513 

0.14860 

Q .1 160 

0.0 652 C 

1.00092 

0.7336 

160 

0.000077 

4616.93 

3.956 

0.99 

0.0063663 

0.15059 

0.1202 

0.06686 

1.00091 

0.7332 

165 

0.000074 

4764.74 

3 .95 6 

0.99 

0.0061639 

0.15505 

0.1237 

0.0710 0 

1.00086 

0 .7 324 

170 

0.000072 

4912.41 

3.955 

0.99 

0.0059745 

0.15946 

0.1272 

0.07541 

1.00086 

0.7317 

175 

0.000070 

5059.98 

3 .955 

1.00 

0.0057967 

0.16363 

0.1307 

0.07954 

1.0QG63 

3.7310 

180 

0.000066 

5207.48 

3.954 

1.00 

0.0056295 

0.16817 

0.1341 

0 .0843 7 

1.00061 

0.7304 

185 

0.000066 

5354.93 

3.95 3 

1.00 

0.0054720 

0.17247 

Q .1375 

0.08906 

1.00078 

0.7299 

190 

0 .000064 

5502.37 

3.953 

1.C0 

0.0053233 

0.17673 

0.1408 

0.09374 

1.3C076 

0 .7294 

19 5 

0.000063 

5649. 62 

3.952 

1.00 

0.0051827 

0.16096 

0.1441 

0.09856 

1.3QC74 

0.7289 

200 

0.000061 

5797.31 

3.951 

1.00 

0.0050495 

0.16515 

0.14/4 

0.10349 

1.00073 

0.7284 

210 

0.000056 

6092.53 

3.95 0 

1.00 

0.0048030 

0.19343 

0 *1539 

0.11361 

1.0C069 

0.7277 

220 

0.000056 

6368.26 

3.947 

i.ca 

0.0045799 

0.20156 

0.1603 

0.1241C 

l.OOQbb 

3 .7271 

230 

0.000053 

6684. 80 

3.944 

1.00 

0.0043769 

0 .20959 

0.166b 

0.13494 

1.0 G0b3 

0./266 

240 

0.000051 

6982.33 

3.941 

1.00 

0.0041915 

0.21749 

0.1727 

0.14612 

I.OOOdO 

0.7263 

25 0 

O.OQOQ49 

7261.12 

3.936 

1.00 

0 .0040212 

0.22526 

0.1787 

0.15761 

1.06056 

0.7260 

26 0 

0.000047 

7581.41 

3.931 

1.00 

0.0036645 

0.23292 

0 .1847 

0.1691.1 

1.30056 

0.7259 

27 0 

0.000045 

7883. 43 

3.925 

1.00 

0.0037196 

0.24047 

0.1905 

0.18151 

1.00054 

0.7259 

280 

0.000044 

8187.39 

3.916 

1.00 

0.0035853 

0.24791 

U .1962 

Q. 19388 

1.0 6052 

0.7260 

290 

0.000042 

6493.49 

3.910 

1.00 

0.0034604 

0.25524 

0.2616 

0.2065 1 

1.00050 

0.7263 

300 

0. 000041 

86Q1.9C 

3 .901 

1.03 

0.00 33440 

0.26248 

0.2374 

Q.2194C 

1.90048 

0.7267 

310 

0.000039 

9112.79 

3.891 

1.00 

0.0032352 

0.26963 

0.2128 

0.23253 

1.0 0047 

0.7272 

320 

0.000038 

9426.27 

3 .88 0 

1.00 

0.0031333 

0.2767C 

0.2162 

0.24590 

1.00045 

0.7279 

330 

0.000037 

9742.46 

3.669 

1.00 

0 . 00 30 377 

0.2837C 

0.2235 

0.25949 

1.0 C 644 

0.7287 

34 0 

0.00003B 

10061.45 

3.857 

1. 00 

0.0029477 

0.29062 

0 .2287 

0.27331 

1.00043 

0.7295 
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C-2 


ThERMO'JYNAMID PROPERTIES OP 3*YGlN 


2 *Tf* [iOtiAP 


Tf MP£-!ATU«£ 

VOLUME 

I SO T h£<H 

IsOCHORE 

INTERNAL 

ENT HAtPT 

ENTROPY 

: c_ 

VELOCITY 



DERIVATIVE 

DERIVATIVE 

energ y 



v P 

OP SOUNO 

kElVIn 

CC/GMOLL 

DC atm/gmOLE 

ATH/K 

J/GMOLt 

j/gmole 

J/ *(10LE-* 

J/i Ml.t -K 

h/se: 


* 54. J7* 

24.49 

204437 

Jo .93 

-6189.2 

-6184.3 

c.7. 11 

35.65 

53.26 

1160 

5 6 

24.62 

276701 

J 8.0 0 

-blQZ.7 

-6C97 . 7 

*8.68 

35.29 

53.25 

1150 

5 8 

24.79 

2674 vd 

36.03 

-5996.2 

-5991.2 

70.55 

3*. 87 

53.24 

1 137 

bfl 

24.96 

258293 

35.79 

-5689. 3 

-5384.7 

72.35 

34.46 

53.24 

1124 

o2 

25.14 

249359 

34,72 

-5753,3 

-5778.2 

74.10 

34.0fc 

53.25 

1111 

h<» 

25.31 

240603 

33.67 

-6676.8 

-5671.7 

75.79 

3 J * 6 1 

53.26 

1 G 98 

66 

25.49 

232*23 

32.65 

-557C. J 

-5565.2 

77.43 

33.31 

53.27 

1 C 84 

5a 

25.66 

223614 

3 1.65 

-5463. 8 

-5458.6 

79. 12 

32 .95 

53.30 

1170 

/a 

25. 67 

215374 

30.67 

-5357.2 

-5351.9 

dO . 57 

32.60 

53.33 

1 0 55 

7 2 

26.0 6 

207300 

29,71 

-5251 ♦ 5 

-5245.2 

82.07 

32.26 

53.37 

10 42 

7 k 

26.2 b 

199388 

28.78 

-5143.8 

-5138.4 

83.53 

31.94 

53.41 

1023 

76 

26.46 

19163b 

27.87 

-5036.9 

-51 31 *6 

04.96 

31.62 

53.47 

1013 

75 

26.66 

10403d 

26.98 

-4929.9 

-4924.5 

86.35 

31.32 

53.54 

999 

dQ 

26.80 

176594 

26.11 

-4822.8 

-4817.4 

87.70 

31.02 

53.62 

983 

92 

27.09 

169299 

25.26 

-4715.5 

-4710. 0 

89.03 

30.73 

53.71 

96 9 

14 

27.31 

162151 

24.43 

-4608.0 

-46P2.5 

40.32 

30.46 

53.82 

953 

56 

27.54 

15514b 

23.61 

-4500.3 

-4494.7 

41.59 

30.19 

53.94 

937 

9a 

27.78 

140270 

22.82 

-4392.3 

-4386.6 

92.83 

29.93 

54.08 

921 

90 

25.02 

141547 

22.04 

-4284. J 

-4278.3 

94 .05 

29.67 

54.24 

905 

92 

20.26 

134949 

21.28 

-4175.4 

-4169.6 

45.25 

29,43 

54.43 

889 

94 

28.52 

128479 

20.54 

-4066.3 

- 4\* 60 * 6 

46 • 42 

29.19 

54.63 

873 

96 

20.79 

122135 

19.52 

-J956.9 

-3951.0 

47.57 

28.95 

54.87 

856 

• 97.371 

28.97 

11/855 

19.33 

•3881.6 

-3875.7 

45.35 

28.80 

55.04 

845 

* 97.371 

3773.03 

7104 

0.023 

1929.2 

2694.0 

loS.79 

21.64 

32.01 

102 

98 

38 j2 • 66 

7166 

0.023 

1943.5 

2714.1 

166.00 

21.62 

31.94 

183 

100 

3093.92 

7368 

0.022 

1988.7 

2777.8 

1 o6. 64 

21.56 

31.74 

185 

112 

3984.65 

7567 

0.022 

2933.6 

2841.1 

lo7. 27 

21. 5U 

31.55 

187 

IV 4 

4074. 6G 

7764 

0.021 

2078.3 

2904.0 

167.88 

21.46 

31.39 

190 

106 

4154.14 

7958 

3.020 

2122.8 

2966.6 

168.48 

21.41 

31.24 

192 

LOO 

4253.22 

8153 

0.020 

2167.1 

3C29.C 

lo9. 36 

21.37 

31.10 

194 

110 

4341.07 

8341 

3.020 

2211.2 

3 u 9 1 . 0 

169.63 

21.33 

30.98 

195 

112 

44J0.13 

3530 

0.019 

2255.1 

3152.9 

170.19 

21.3* 

30.87 

198 

114 

4510.04 

8718 

3.019 

2298.9 

3214.5 

170.73 

21.27 

31.77 

200 

116 

4605.63 

8904 

0.018 

2342.6 

3276.0 

171.27 

21.24 

31.67 

Z02 

118 

4692.92 

9090 

0 .018 

2336.2 

3337.2 

171.79 

21 .22 

30.59 

204 

120 

4779.93 

9274 

0.018 

2429. 7 

3398.3 

172.30 

21.14 

30.51 

206 

122 

4066. 7C 

9456 

0.017 

2473.0 

3459.2 

1 72 . 11 

21.17 

30.43 

207 

124 

4953.22 

9639 

3.017 

2516.3 

35 2C . C 

173.30 

21.15 

30.36 

209 

126 

5039.53 

9820 

0.017 

2559.4 

36 AC . 7 

173.79 

21.13 

30.30 

211 

120 

5125.64 

IGOOu 

3.016 

2602.5 

3641.3 

1/4.26 

21.11 

30.24 

213 

130 

5211.56 

1018J 

3.016 

2645.6 

3701.7 

174.73 

21.10 

30.19 

215 

132 

5237.30 

10358 

3.016 

2683.5 

3762. C 

175.19 

21.08 

30.14 

217 

134 

5302.50 

10537 

0.016 

2731.4 

3622.2 

175.64 

21. G7 

30.09 

218 

136 

5460.31 

10714 

0*015 

2774.2 

3182.4 

176.09 

21.05 

30.05 

220 

130 

5553.59 

10 891 

3.015 

2817 . J 

3942.4 

176.53 

21.14 

30. 00 

222 

140 

56J0. 74 

11068 

0.015 

2959.7 

4 L l> 2 • 4 

1 76. 46 

21.0 3 

29.97 

223 

142 

5723.76 

11244 

0 .C15 

2902.4 

4*6 2.3 

177. 38 

21.02 

29.93 

225 

144 

5030.66 

11419 

D .014 

2945.0 

4122.1 

177.80 

21.01 

29. 89 

227 

14b 

5093.45 

11594 

0 .014 

2987.6 

4181.9 

171.21 

21. JJ 

29.86 

228 

14 8 

5970.13 

11769 

0.014 

3030.1 

4241.6 

178.62 

20.99 

29.83 

230 

16 0 

6062.71 

11941 

0 .*14 

JJ72. 5 

4301.2 

179.22 

20.98 

29.80 

232 

15 2 

6147. 2C 

12117 

3.014 

3115.1 

4,»60 .8 

179.42 

2 j .97 

29.78 

233 

154 

6231.60 

1229* 

0.013 

J157.5 

4420.3 

179.80 

20.97 

29.75 

235 

156 

6315.91 

12463 

0.013 

3199. 3 

4479.8 

188.19 

2u .96 

29.73 

237 

150 

64 J 0 .15 

1263o 

0.013 

3242.2 

4539.2 

180.57 

2J.95 

29.70 

238 

160 

6404,31 

12808 

: .:i 3 

3284.6 

4598.6 

181.94 

21.95 

29.68 

240 

165 

6694.39 

1 3 c Jd 

0 .012 

J39U.3 

4746.9 

111.85 

20.93 

29.63 

244 

170 

6904.00 

13067 

0.012 

3495. d 

4894.9 

182.74 

20.92 

29.59 

247 

175 

7113.41 

1 4 « 94 

3.012 

36cl. J 

5142.8 

183.59 

20.91 

29.55 

251 

iac 

7322.43 

1452J 

0.011 

3 7 : 6 , -» 

5190 .5 

184.43 

21.40 

29.52 

255 

115 

7531.17 

14 9 4*. 

0.011 

j 3 1 1 . d 

5338. 0 

1 o5 . 23 

20.89 

29.49 

258 

190 

7739.6b 

15361 

0 . Jll 

3916. 9 

5485.4 

186. 02 

20.89 

29.46 

262 

195 

7947.92 

15790 

0 . C 1 0 

4022.1 

5632.6 

186.79 

20.83 

29.44 

266 

23 0 

0155.98 

16212 

0 .010 

4127 . j 

5779.8 

187.53 

20.38 

29.42 

269 

210 

0571,56 

17054 

v . 01 0 

*« 33o . a 

60 73.6 

188.97 

20.87 

29.39 

276 

220 

0996.53 

17393 

0.009 

4546.5 

6367.6 

190.33 

23.88 

29.37 

282 

2 3 0 

9430.99 

18731 

3.309 

475b. 2 

6b61 .3 

141 .64 

20.88 

29.36 

289 

240 

9 815.-0 3 

19566 

0 . 008 

4965.8 

6454.8 

142.89 

20.90 

29.35 

295 

25 0 

10228.70 

2 0 4 Go 

0.003 

5175.5 

7248.4 

144. 08 

20.91 

29.36 

301 

260 

11642.05 

21233 

3 .006 

5365.4 

7542.0 

145.24 

20.94 

29.37 

307 

270 

11055.14 

22065 

3 . 00 7 

5595.5 

7835.6 

196.35 

21.96 

29.39 

313 

210 

11467.99 

22895 

0 .00 7 

5805.3 

8129.8 

147.41 

21.00 

29.41 

319 

2 10 

11000.64 

23725 

0 .00 7 

6016.5 

8424.1 

1 48.45 

21.04 

29.44 

324 

30 0 

12293.11 

24555 

a. 00 / 

o22 7 . 5 

8718.7 

199.45 

21.08 

29.48 

331 

310 

12735.41 

25 3 d J 

3.316 

6439. J 

9*13.7 

2*0.41 

21.13 

29.53 

335 

320 

13117.50 

26211 

0 .006 

6651.0 

9309.2 

201.35 

21.19 

29.58 

340 

!J0 

13529.62 

27039 

3.6*6 

6363.5 

9605.3 

2 v 2 . 26 

21.25 

29.63 

346 

34 C 

13941.54 

27866 

0.006 

7076. 7 

99C1 .9 

2.3.15 

21.32 

29.69 

351 


* T MO - J **4 S L 90UNCARY 


174 



THERMODYNAMIC PROPERTIES OF OXYGEN 


C-2 


2 ATM ISOBAR 


TEMPERATURE 

OENSITY 

V < OH/Q V)p 

V (DP/OU Xy 

-V(OP/OV) T 

(OV/OTW'V 

THERMAL 

VISCOSITY 

THERMAL 

DIELECTRIC 

PRANDTL 





CONDUCTIVITY 


OIFFUSI VIT Y 

CONSTANT 

NUMBER 

KELVIN 

GHOLE/CC 

J/GMOLE 

CC-ATM/J 

ATM 

1/ KELVIN 

MN/CM-K 

G/CM-S 
X 10 5 

sa CH/SEC 



* 54.374 

0.040836 

15867.44 

26.743 

11614.05 

0.0033522 

1.92974 

6.2000 

0.00069 

1.56874 

5.3473 

56 

0.040613 

15746.73 

26.512 

11237.97 

0.0033616 

1.91466 

5.6576 

0.00069 

1.56517 

5.0906 

58 

0.040338 

15571.92 

26.220 

10786.67 

0.0034192 

1.69566 

5.4647 

0.00066 

1.56076 

4.7962 

60 

0.040061 

15395.09 

23.922 

10347.57 

0.0034565 

1.67612 

5.1006 

0.00066 

1.55633 

4.5237 

62 

0.039784 

15216.18 

25.617 

9920.40 

0.0034994 

1.65566 

4.7633 

0.60086 

1.55190 

4.2714 

64 

0.039504 

15035.07 

25.305 

9504.90 

1.0035423 

1.63460 

4.4508 

0.00067 

1.54745 

4.0378 

66 

0.039224 

14851.67 

24.987 

9100.81 

0. 01.35671 

1.61292 

4.1612 

0.00087 

1.54299 

3.8215 

68 

Q. 038942 

14665.90 

24.663 

8707.88 

0.0036341 

1.79067 

3.6930 

0.00086 

1.53850 

3.6211 

70 

0.038656 

14477.63 

24.334 

8325.86 

0.0036635 

1.76789 

3.6444 

0.00086 

1.53401 

3.4355 

72 

0.038372 

14286.79 

23.999 

7954.50 

0.0037354 

1.74462 

3.4141 

0.00065 

1.52949 

3.2638 

74 

0.036064 

14093.23 

23.660 

2593.54 

0.0037900 

1.72066 

3.2006 

0.00065 

1.52495 

3.1047 

76 

0.037795 

13896.88 

23.317 

7242.76 

0.0030477 

1.69672 

3.0031 

0.00064 

1.52036 

2.9576 

78 

0.037503 

13697.56 

22.969 

6901.91 

8.0039066 

1.67216 

2.8200 

0.00063 

1.51579 

2.8216 

80 

0.037208 

13495.23 

22 .618 

6570.74 

0.0039732 

1.64723 

2.6502 

0.00063 

1.51117 

2.6960 

82 

0.036911 

13289.69 

22.263 

6249.04 

0.0040416 

1.62195 

2.4930 

0.00062 

1.50652 

2.5800 

84 

0.036611 

13060.61 

21.905 

5936.56 

0.0041143 

1.59635 

2.3472 

0.00061 

1.50183 

2.4730 

86 

0.036309 

12668.46 

21.544 

5633.09 

0.0041916 

1.57045 

2.2122 

0 • Q 0060 

1.49711 

2.3746 

88 

0.036002 

12652.45 

21.180 

5336.39 

0.0042745 

1.54427 

2.0670 

0.00079 

1.49234 

2.2842 

50 

0.035693 

12432.61 

20.813 

5052.24 

0.0043630 

1.51701 

1.9709 

0.00078 

1.48753 

2.2013 

92 

0.035379 

12206.74 

28.445 

4774.42 

0.0044560 

1.49111 

1.6634 

0*00077 

1.46268 

2.1255 

94 

0.035062 

11980.65 

20.873 

4504.72 

0.0045601 

1.46417 

1.7636 

0.00076 

1.47776 

2.0565 

96 

0.034740 

11746.09 

19.700 

4242.93 

0.0046703 

1.43700 

1.6710 

0.00075 

1.47279 

1.9939 

♦ 97.371 

0.034516 

11585.93 

19.443 

4Q67.91 

0.0047510 

1.41624 

1.6115 

0.00075 

1.46935 

1.9546 

* 97.371 

0.000265 

2631.33 

3.994 

1.66 

8.0121652 

0.09467 

0.0760 

0.01118 

1.00315 

0.8009 

98 

0.000263 

2651.67 

3.993 

1.66 

0.0120446 

0.09545 

0.0764 

0.01136 

1.00312 

0.7991 

100 

0.000257 

2717.97 

3.991 

1.69 

0.0116762 

0.09727 

0.0779 

0.01194 

1.00305 

0.7939 

102 

0.000251 

2763.53 

3.969 

1.90 

0.0113350 

0.09911 

0.0793 

0.01252 

1.00298 

0.7893 

104 

0.000245 

2646.61 

3.967 

1.91 

0.0110168 

0.10095 

0.0006 

0.01311 

1.00292 

0.7851 

106 

0.000240 

2913.26 

3.965 

1.91 

0.0107223 

0.10279 

0.0623 

0.01370 

1.00285 

0 .7814 

108 

0.000235 

2977.52 

A . 964 

1.92 

0.0104456 

0.10463 

0.0637 

0.01431 

1.00279 

0.7779 

110 

0.000230 

3041.42 

3.962 

1.92 

0.0101658 

0.10648 

0.0652 

0.01492 

1.00274 

0.7746 

112 

0.000226 

3104.99 

3.961 

1.93 

0.0099412 

0.10833 

0.0667 

0.01555 

1.00268 

0*7720 

114 

0.000221 

3166.26 

3.980 

1.93 

0.0097104 

0.11016 

0.0662 

0.01616 

1.00263 

0.7694 

116 

0.000217 

3231.25 

3.979 

1.93 

0.0094921 

0.11203 

0.0696 

0.01662 

1.00258 

0.7670 

118 

0.000213 

3294.00 

3.978 

1.94 

0.0092652 

0.11368 

0.0911 

0.01747 

1.00253 

0.7648 

120 

0.000209 

3356.50 

3.977 

1.94 

0.0090866 

0.11572 

0.0926 

0.01613 

1.00246 

0.7627 

122 

0.000205 

3416.79 

3.976 

1.94 

0.0069015 

0.11757 

0.0941 

0. 01660 

1.00244 

0.7608 

12 4 

0.000202 

3460.88 

3.975 

1.95 

0.0087232 

0.11942 

0.0955 

0.01948 

1.00240 

0.7591 

126 

0.000196 

3542.79 

3.975 

1.95 

0.0065530 

0.12126 

0.0970 

0.02017 

1.00236 

0.7575 

128 

0.000195 

3604.52 

3.974 

1.95 

0.0083903 

0.12310 

0.0965 

0.02066 

1.00232 

0.7559 

130 

0.000192 

3666.09 

3.973 

1.95 

0.0082346 

0.12494 

0.0999 

0.02157 

1.00228 

0.7545 

132 

0.000169 

3727.51 

3.973 

1.96 

0.0060652 

0.12677 

0.1014 

0.02228 

1.68224 

0.7532 

134 

0.000166 

3788.76 

3. 972 

1.96 

0.0079420 

0.12060 

0.1020 

0.02301 

1.00221 

0.7519 

136 

0.000183 

3649.93 

3.972 

1.96 

0.0076043 

0.13043 

0.1043 

0.02374 

1.00217 

0.7507 

138 

0.000160 

3910.95 

3.971 

1.96 

0.0076719 

0.13225 

0.1057 

0.02448 

1.00214 

0.7496 

140 

0.000177 

3971.85 

3.971 

1.96 

0.0075445 

0.13410 

1.1072 

0.02523 

1.00211 

0.7464 

142 

0 .000175 

4032.65 

3 .970 

1.96 

0.0074217 

0.13597 

0.1066 

0.02600 

1.00207 

0.7471 

144 

0.000172 

4093.34 

3.97 0 

1.97 

0.0073032 

0.13783 

0.1101 

0.02678 

1.00204 

0.7459 

146 

Q.000170 

4153.94 

3.969 

1.97 

0.0071669 

0.13968 

0.1115 

0.82757 

1.00201 

0.7449 

148 

D. 000167 

4214.45 

3.969 

1.97 

0.0070764 

0.14151 

0.1129 

0.02836 

1.00199 

0.7439 

ISO 

0.000165 

4274.67 

3.966 

1.97 

0.006971 7 

0.14333 

0.1143 

0.02916 

1.00196 

0.7430 

152 

0.000163 

4335.22 

3.96 6 

1.97 

0.0066664 

0.14514 

0.1156 

0.02996 

1.00193 

0.7421 

154 

0.000160 

4395.49 

3.968 

1.97 

0.0067663 

0.14694 

0.1172 

0.03078 

1.00191 

0.7414 

156 

0.000158 

4455.68 

3.967 

1.97 

0.0066715 

0.14673 

0.1166 

0.03160 

1.00188 

0.7406 

158 

0.000156 

4515.62 

3.967 

1.97 

0.0065776 

0.15051 

0.1200 

0.03243 

1.00166 

0.7400 

160 

0.900154 

4575.89 

3.967 

1.96 

0.0064665 

0.15228 

0.1214 

0.03327 

1.00183 

0.7394 

165 

0.000149 

4725.62 

3.966 

1.98 

0.0062702 

0.15666 

0.1249 

0.03540 

1.00177 

0.7379 

170 

0.000145 

4675.44 

3 .965 

1.98 

0.0060690 

0.16104 

0.1203 

0.03756 

1.00172 

0 .7367 

175 

0.000141 

5024.60 

3.96 4 

1.98 

0.0056610 

0.16537 

0.1317 

0.03961 

1.00167 

0 .7356 

18 0 

0.000137 

5173.96 

3.964 

1.98 

0. 0U570SQ 

0.16966 

0.1351 

0.04209 

1.00162 

0.7346 

185 

0.000133 

5322.94 

3.963 

1.98 

0.0055399 

0.17391 

0.1365 

0.04442 

1.00156 

0 .7337 

190 

0.000129 

5471.61 

3.962 

1.99 

0.0053845 

0.17613 

0.1416 

0.04679 

1.00153 

0.7329 

195 

0.000126 

5620.58 

3 .961 

1.99 

0.0052360 

Q • 16232 

0.1451 

0.04922 

1.00149 

0.7322 

200 

0.000123 

5769.31 

3.960 

1.99 

0.0050997 

0.16647 

0.1464 

0.05169 

1.00146 

0 .7315 

210 

Q. 000117 

6066.78 

3.95 8 

1.99 

0.0046446 

0.19467 

0.1546 

0.05677 

1.00139 

0.7304 

220 

0.000111 

6364.52 

3.955 

1.99 

0.0046147 

0.20275 

0.1611 

0.06204 

1.00132 

0 .7295 

230 

0.000106 

6662.60 

3.952 

1.99 

0.0044063 

0.21071 

0.1674 

0.06747 

1.0012b 

0 .7266 

240 

0.000102 

6961.91 

3.946 

1.99 

0.0042164 

0.21655 

0.1735 

0.07307 

1.00121 

0.7282 

250 

0.000098 

7262.13 

3.943 

1.99 

0.0040426 

0.22627 

0.1795 

0.07884 

1.00116 

0.7277 

260 

0.900094 

7563.72 

3 .936 

2.00 

0.0038829 

0.23366 

0 . 1 654 

0.06475 

1.0 0112 

0.7275 

270 

0.000090 

7866.92 

3.932 

2.00 

0.0037355 

0.24139 

0.1912 

0.09081 

1.00107 

0.7273 

280 

0.000067 

8171.97 

3.924 

2.00 

0.0035991 

0.24679 

0.1969 

0.09701 

1.00104 

0.7273 

290 

0.000064 

8479.06 

3 .916 

2.00 

0.0034725 

0.25606 

0.2025 

0.10333 

l.aouo 

0.7275 

300 

0 .0000 81 

8766.42 

3.90 7 

2.00 

0.0033546 

0.26330 

0.206Q 

0.10979 

1.00097 

0.7276 

310 

0.000079 

9100.18 

3 .897 

2.00 

0. 0032446 

0.27042 

0.2134 

0.11637 

1.00093 

0.7282 

32 0 

0.000076 

9414.46 

3.886 

2.00 

0.0031416 

0.27747 

0.2166 

0.12306 

1.00090 

0 .7266 

33 0 

C. 000074 

9731.44 

3.875 

2. GO 

0.0030450 

0.26444 

0.2241 

0.12987 

1 .0 0066 

3 .7295 

340 

9.000072 

10051.15 

3.862 

2.00 

0.0029543 

Q. 29134 

0.2293 

0.13679 

1.00065 

0.7303 
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C-2 


TMERMOOYNAMIC PROPERTIES OF OXYGEN 


3 ATM ISOBAR 


TEMPERATURE 

VOLUME 

ISOTHERM 

OERIVATIVE 

ISOCHORE 

OERIVATIVE 

INTERNAL 

ENERGY 

enthalpy 

entropy 

C v 

C P 

VELOCITY 
OF SOUNO 

KELVIN 

CC/GHOLE 

CC ATM/GMOLE 

ATH/K 

J/GNOLE 

J/GNOLE 

J/GHOIE-K 

J/G MOLE 

. -K 

M/SEC 

• 54.366 

24.49 

264531 

36.93 

-6109.1 

-6161.6 

67.11 

35.65 

53.25 

1160 

56 

24.62 

276690 

36.01 

-6103.1 

-6099.7 

66.67 

35.30 

53.25 

1150 

56 

24.79 

267592 

36.69 

-5996.7 

-5969.2 

70.54 

34.67 

53.24 

1137 

60 

24.96 

256479 

35*60 

-5690.3 

-5662.7 

72.35 

34.46 

53.24 

1124 

62 

25.13 

249547 

34.72 

-5763.6 

-5776.2 

74.09 

36.07 

53.26 

1111 

64 

25.31 

240794 

33.66 

-5677.4 

-5669.7 

75.78 

33.66 

53.25 

1096 

66 

25.49 

232215 

32.65 

-5570.9 

-5563.2 

77.42 

33.31 

53.27 

1064 

66 

25.66 

223609 

31.65 

-5464,4 

-5456.6 

79.01 

32.95 

53.29 

1071 

7 0 

25.66 

215572 

30.66 

-5357.9 

-5350.0 

00.56 

32.61 

53.32 

1057 

72 

26.06 

207500 

29.72 

-5251.2 

-5243.3 

62.06 

32.27 

53.36 

1042 

7 4 

26.25 

199591 

26.79 

-5144.5 

-5136.5 

63.52 

31.94 

53.41 

1028 

76 

26.46 

191641 

27.66 

-5037.7 

-5629.7 

64.95 

31.63 

53.46 

1 Q13 

76 

26.66 

164247 

26.99 

-4930.6 

-4922.7 

66.34 

31.32 

53.53 

999 

60 

26.67 

176606 

26.12 

-4623.7 

-4615.5 

67.69 

31.03 

53.61 

964 

62 

27.09 

169514 

25.27 

-4716.4 

-4700.2 

69.02 

90.74 

53.70 

966 

64 

27.31 

162366 

24.44 

-4609.0 

-4600.7 

90.31 

30.46 

53.61 

953 

66 

27.54 

155366 

23.62 

-4501.3 

-4492.9 

91.50 

30.19 

53.93 

937 

66 

27.77 

146503 

22.83 

-4393.3 

-4306.9 

92.62 

29.93 

54.07 

922 

90 

26.01 

141775 

22.05 

-4265.1 

-4276.6 

94.04 

29.66 

54.23 

906 

92 

26.26 

135161 

21.30 

-4176.5 

-4167.9 

95.23 

29.63 

54.41 

690 

94 

26.51 

12*715 

20.55 

-4067.6 

-4050.9 

96.41 

29.19 

56.61 

873 

96 

28.76 

122375 

19.63 

-3956.2 

-3949.4 

97.56 

26.96 

54.64 

857 

96 

29.05 

116156 

19.12 

-3646.3 

-3639.5 

96.69 

26.73 

55.11 

640 

100 

29.33 

11*055 

16.42 

-3737.9 

-3729.6 

99.61 

26.52 

55.40 

623 

102 

29.63 

104069 

17.74 

-3626.6 

-3617.6 

100.91 

26*30 

55.74 

606 

* 102.178 

29.65 

103540 

17.66 

-3616.9 

-3607.9 

101.91 

28.28 

55.77 

606 

• 102.176 

2569.24 

7151 

0.034 

1994.6 

2761.6 

163.52 

21.96 

33.16 

165 

' 104 

2647.00 

7346 

0.033 

2037.1 

2661.6 

164.10 

21.66 

32.66 

167 

106 

2709.62 

7560 

0.032 

2003.5 

2907.3 

164.72 

21.60 

32.60 

169 

10 6 

2772.09 

7770 

0.031 

2129.6 

2972.2 

lo5 • 33 

21.72 

32. 36 

191 

110 

2833.65 

7977 

0.031 

2175.3 

3036.7 

165.92 

21.66 

32.14 

194 

112 

2895.16 

8161 

0.030 

2220.7 

3100.0 

166.50 

21.60 

31.94 

196 

114 

2956.07 

6363 

9.029 

2265.9 

3164.5 

167.06 

21.55 

31.76 

198 

116 

3016.61 

8563 

0.026 

2310.9 

3227.6 

167.61 

21.50 

31.60 

200 

116 

3076.61 

6760 

0.026 

2355.6 

3290.9 

166.15 

21.46 

31.45 

202 

120 

3136.70 

• 975 

0.027 

2400.2 

3353.7 

166.66 

21.42 

31.32 

206 

122 

3196.32 

9169 

0.027 

2444.6 

3416.2 

169.20 

21.38 

31.19 

206 

124 

3255.67 

9361 

0.026 

2406.6 

3676.4 

169.70 

21.35 

31.08 

208 

126 

3314.79 

9552 

0.026 

2532.9 

3560.5 

170.20 

21.32 

30.97 

210 

12 6 

3373.69 

9741 

0.025 

2576.6 

3602.3 

170.69 

21.29 

30.66 

212 

130 

3432.36 

9929 

0.025 

2620.7 

3664,0 

171.17 

21.26 

30.79 

213 

132 

3491.68 

10116 

0.024 

2664.4 

3725.5 

171.64 

21.24 

30.71 

215 

134 

3549.21 

10302 

0.124 

2708.0 

3766.6 

172.10 

21.21 

30.63 

217 

136 

3607.37 

10466 

9.023 

2751.5 

3646.0 

172.55 

21.19 

30.56 

219 

136 

3665.38 

10670 

0.023 

2794.9 

3909.1 

173.00 

21.17 

30.49 

221 

140 

3723.25 

IQ 653 

0.023 

2636.2 

3970.0 

173.43 

21.15 

30.43 

222 

142 

3760.96 

11036 

0.022 

2661.5 

4030.0 

173.66 

21.16 

30.37 

224 

144 

3836.59 

11217 

0.022 

2924.6 

40 91.5 

174.29 

21.12 

30.31 

226 

146 

3696.06 

11398 

0.022 

2967.7 

4152.1 

174.71 

21.10 

30.26 

227 

146 

3953.46 

11576 

0.021 

3010.6 

4212.5 

175.12 

21.09 

30.21 

229 

15 0 

4010.73 

11757 

0.021 

3053.6 

4272.9 

175.52 

21.08 

30.17 

231 

15 2 

4067.90 

11936 

0.021 

3096.7 

4333.2 

175.92 

21.06 

30.13 

233 

15 4 

4124.99 

12115 

0.020 

3139.5 

4393.4 

176.32 

21.05 

30.09 

236 

156 

4161.96 

12292 

0.020 

3162.3 

4453.6 

176.70 

21.06 

30.05 

236 

15 6 

4236.89 

12470 

0.020 

3225.1 

4513.6 

177.09 

21.03 

30.01 

237 

16 0 

4295.72 

12646 

0.019 

3267.6 

4573.6 

177.46 

21.02 

29.96 

239 

165 

4437.49 

13067 

0.019 

3374.4 

4723.3 

178.39 

21.00 

29.90 

263 

17 0 

4576.64 

13524 

0.016 

3460.6 

4072.7 

179.26 

20.98 

29.63 

247 

175 

4719.63 

13960 

0.016 

3567.0 

5021 . 7 

160.14 

20.96 

29.76 

251 

160 

4660.50 

14393 

0.017 

3693.0 

5170.4 

160.90 

20.95 

29.72 

254 

165 

5000.69 

14825 

0.017 

3796.6 

5310.9 

161.79 

20.94 

29.66 

258 

190 

5141.01 

15256 

0.016 

3904.5 

5467.2 

162.56 

20.93 

29.64 

262 

195 

5260.91 

15665 

9.016 

4010.1 

5615.3 

163.35 

20.92 

29.60 

265 

200 

5420.61 

16113 

0.015 

4115.5 

5763.3 

166.10 

20.91 

29.57 

269 

210 

5699.45 

16965 

9.015 

4326.2 

6056.7 

165.54 

20.90 

29.52 

275 

220 

5977.67 

17614 

0.014 

4536.7 

6353.7 

166.92 

20.90 

29.46 

262 

230 

6255.36 

10659 

0.013 

4747.0 

6646.5 

166.23 

20.90 

29.46 

269 

240 

6532.66 

19502 

0.013 

4957.2 

6943.0 

169.46 

20.91 

29.44 

295 

250 

6609.57 

20343 

9.012 

5167.4 

7237.3 

190.66 

20.93 

29.44 

301 

260 

7066.16 

21162 

0 .012 

5377.7 

7531.7 

191.64 

20.95 

29.44 

307 

270 

7362.46 

22019 

0 .011 

5566.2 

7026.2 

192.95 

20.97 

29.65 

313 

28 0 

7636.57 

228 55 

0.011 

5796.6 

6120.6 

194.02 

21.01 

29.47 

319 

290 

7914.46 

23690 

0.010 

6009.6 

6415.6 

195.05 

21.04 

29.50 

324 

300 

6190.16 

24523 

9.010 

6221.1 

6710.7 

196.05 

21.09 

29.53 

330 

310 

6465.70 

25356 

0.010 

6432.9 

9006.2 

197.02 

21.14 

29.57 

335 

320 

6741.10 

26188 

0.009 

6645.1 

9302.2 

197.96 

21.19 

29.62 

340 

330 

9016.37 

27019 

0.Q09 

6057.9 

9596.6 

196.67 

21.25 

29.67 

346 

340 

9291.53 

27849 

0.009 

7071.2 

9695.6 

199.76 

21.32 

29.73 

351 
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3 ATM ISO0AR 


thermodynamic properties of oxygen 


G-2 


TEMPERATURE 

OENSITY 

V(OH/QVip 

VOP/OU>y 

-V (OP/OV^ 

KELVIN 

GMOLE/CC 

J/GMQLE 

CC- ATM/J 

ATM 

* 54.366 

0.040636 

15893.49 

25.742 

11619.67 

56 

0. 040617 

15753.93 

2 5.512 

11246.34 

56 

0.040342 

15579.31 

25.221 

10795. C0 

60 

0.04QQ65 

15402.69 

25.923 

10356.01 

62 

0.039706 

15223.99 

25.617 

9926.66 

64 

0.039509 

15043.10 

25 .30 6 

9513.42 

66 

0.339226 

14659.93 

24.99 6 

9109.37 

60 

0 .336946 

14674.39 

24.664 

8716.46 

70 

0.038662 

14486 • 37 

24.335 

6334.50 

72 

0.036377 

14295.79 

24.001 

7963.10 

74 

0.036069 

14132.49 

23.662 

7602.27 

76 

0.337600 

13936.43 

23.310 

7251.53 

76 

0.337506 

13707.42 

22.971 

6910.72 

60 

0.037214 

13535.36 

22.619 

6579.61 

62 

0.336917 

13330.16 

22.265 

6257.96 

94 

0.336616 

13091.62 

21 .90 7 

5945.53 

66 

0. J36315 

12879.62 

21.546 

5642.11 

66 

0.036009 

12663.96 

21.182 

5347.47 

90 

0.335700 

12444.54 

20.016 

5061.36 

92 

0.035367 

12221.09 

20 .44 6 

4763.62 

94 

0.335070 

11993.45 

20 .077 

4513.99 

96 

0.034746 

11761.36 

19 . 704 

4252.27 

96 

0.034421 

11524.59 

19.329 

3999.25 

10 0 

0.034069 

11262. 65 

16.952 

3751.72 

102 

0.033752 

11035.62 

10.572 

3512.46 

• 132.170 

0. 333721 

11013.54 

16.536 

3491.50 

• 102.178 

0.000366 

2695.42 

4.007 

2.76 

104 

0.000376 

2757.69 

4.Q04 

2.78 

106 

0.300369 

2025.90 

4.002 

2.79 

106 

3.000361 

2693 .45 

4.000 

2.60 

110 

0.000353 

2960.40 

3.996 

2.61 

112 

0.300345 

3026.62 

3.997 

2.63 

114 

0. J00336 

3092 . 76 

3.995 

2.64 

116 

0.000331 

3156.25 

3 .994 

2.65 

116 

3.00032$ 

3223.34 

3.992 

2.85 

12 0 

0.300319 

3266.06 

3.991 

2.86 

122 

a . J00313 

3352.44 

3.990 

2.87 

12 4 

0.000307 

3416.51 

3.989 

2.98 

126 

0.300302 

3480.29 

3.966 

2.89 

126 

3.300296 

3543. 60 

3 . 997 

2.99 

130 

0. 100291 

360 7 .05 

3 .966 

2.89 

132 

C. 000206 

3670*06 

3.965 

2.90 

134 

0.000282 

3732.69 

3.965 

2.90 

136 

0.300277 

3795.53 

3.984 

2.91 

138 

0.000273 

3657.92 

3.96 3 

2.91 

140 

0.300269 

3920.17 

3.963 

2.92 

142 

0.000264 

3962.25 

3.99 2 

2.92 

144 

0.300261 

4044.17 

3.981 

2.92 

146 

0.000257 

4105. 95 

3.991 

2.93 

146 

0.000253 

4167.59 

3.960 

2.93 

15 0 

0.300249 

4229.11 

3 .960 

2.93 

15 2 

C. 300246 

4290 .50 

3.979 

2.93 

154 

0.000242 

4351.76 

3.979 

2.94 

156 

0.300239 

4412.95 

3.978 

2.94 

158 

3.000236 

4474.01 

3.970 

2.94 

16 0 

0.000233 

4534.99 

3 .977 

2.94 

165 

0.000225 

4667.04 

3.976 

2.95 

17 0 

0.000216 

4636 .61 

3 .975 

2,95 

175 

0.300212 

4969.77 

3.974 

2.96 

160 

0.000206 

5140.56 

3.973 

2.96 

185 

0.300200 

5291.10 

3.972 

2.96 

190 

0.300195 

5441.39 

3.971 

2.97 

195 

0.300169 

5591.50 

3.970 

2.97 

200 

0.000164 

5741.47 

3.969 

2.97 

210 

0.300175 

6041.19 

3.966 

2.98 

220 

3.300167 

6340. 9j 

3.963 

2.98 

230 

0.000160 

6640.94 

3.960 

2.98 

24 0 

0.303153 

6941.64 

3.95 6 

2.99 

25 0 

3.300147 

7243.28 

3.951 

2.99 

26 0 

3.300141 

7546.15 

3.945 

2.99 

270 

0.000136 

7850.54 

3.939 

2.99 

260 

0.300131 

6156.67 

3.931 

2.99 

290 

0.000126 

8464. 77 

3.923 

2.99 

300 

0.300122 

8775.04 

3 .913 

2.99 

310 

0.000118 

9087 .66 

3.9C3 

3. GO 

320 

0.000114 

9402. 76 

3.692 

3. CO 

330 

0.000111 

9720.49 

3.660 

3. CO 

34 0 

0. 00010B 

10040.91 

3.666 

3.00 


(QV/OTl/V thermal 

CONDUCTIVITY 


VISCOSITY THERMAL DIELECTRIC 
DIFFUSIVITY CONSTANT 


pranotl 

NUMBER 


1 / KELVIN 

HM/CH-K 

G/CH-S 

SQ CM/SEC 





X lO^ 




0.0033506 

1.92999 

6.2030 

0.00069 

1.56876 

5.3492 

0.0033798 

1.91513 

5.8630 

0.00069 

1.56522 

5.0942 

0.0034173 

1.89615 

5.4699 

0.00066 

1.56061 

4.7996 

0.0034565 

1.97642 

5.1055 

0.00066 

1.55639 

4.5269 

0.0034973 

1.85601 

4. 7680 

0.00066 

1.55196 

4.2745 

0.0035400 

1.93495 

4.4553 

0.00087 

1.54752 

4.0407 

0.0035647 

1.81329 

4.1655 

Q .00067 

1 .5 43 u 5 

3.6242 

0.0036316 

1.79105 

3.6971 

0.00066 

1.53056 

3 .6237 

0. 0036606 

1.76929 

3.6493 

0.00066 

1.53446 

3.4360 

0.0037325 

1*74504 

3.4179 

0.00065 

1.52956 

3.2661 

0.0037670 

1.72133 

3.2046 

0.00085 

1.525G2 

3.1069 

0*0030464 

1.69719 

3.0066 

0.00064 

1.52046 

2.9597 

0. 0039051 

1.67266 

2.9233 

0.00063 

1.51587 

2 .6236 

0.00 39694 

1.64775 

2.6534 

0.00083 

1.5 1126 

2 .6976 

0 • OG 40 376 

1.62250 

2.4960 

0.00082 

1.50661 

2.5617 

0.GQ41100 

1.59692 

2.3501 

0.00081 

1.50193 

2.4746 

0. 0041071 

1.57106 

2.2150 

0.00060 

1.49721 

2.3761 

0.0042694 

1.54400 

2.0997 

0.00079 

1.49245 

2.2855 

0. Ou 43575 

1.51846 

1.973$ 

0.00076 

1.46764 

2.2025 

0.0044520 

1.49179 

1.6659 

0.00077 

1.46279 

2.1266 

0.0145535 

1.46489 

1.7660 

0.00076 

1.47706 

2.0575 

0 • G 0 46631 

1.43774 

1.6733 

0.00075 

1.47292 

1.9940 

0*0047617 

1.41036 

1.5974 

0.00074 

1.46769 

1 .9383 

0*0049104 

1.39280 

1.5076 

0.00073 

1.46279 

1 .0677 

0.0050506 

1.35502 

1.4336 

0.00072 

1,45761 

1.8429 

0. 0050636 

1.35253 

1.4272 

0.00072 

1.45715 

1 .0391 

0.0123026 

0.10196 

0.0915 

0 *00796 

1.00459 

0.6264 

0.0119231 

0.10357 

0.0929 

0.00634 

1.00449 

0 .6214 

0.0115376 

0*10534 

0.0942 

0.00876 

1.00439 

0.0145 

0.0111636 

0.10712 

0.095b 

0 .00918 

1.00429 

0.6064 

0.0106563 

0.10691 

0.0971 

0.00960 

1.Q0419 

0.6029 

0.0105527 

0.11070 

0.0695 

0.01003 

1.0 0410 

0.7979 

0.0102696 

0.11250 

0.0699 

0.01047 

1.004C2 

9 .7934 

0.0100054 

0.11430 

0.0914 

0.01091 

1.00394 

0.7694 

0.0097575 

0.11610 

0.0929 

0.01136 

1.00366 

0.7657 

0.0095264 

0.1179C 

0.0942 

0.01161 

1.0 0379 

D.7823 

0.0093066 

0.11970 

0.0957 

0.01227 

1.00372 

0.7791 

0.0090966 

0.12151 

0.0971 

0.01273 

1*00365 

0.7763 

0. 0069001 

0.12331 

0.0995 

0.01320 

1.00356 

0 .7736 

0.0067133 

0.12511 

0.1000 

0.01367 

1.00352 

0.7712 

0.0065357 

0.12691 

0.1014 

0 .01415 

1.00346 

0.7669 

0.0063665 

0.12671 

0.1026 

0.01463 

1.00340 

0.7666 

0.0092051 

0.13051 

0.1063 

0.01512 

1.00335 

0.7646 


0. 0060509 
0 *0079033 
0*00 77618 
0.0076262 
0.0074959 
0.0173706 
0.0072500 
0.0071330 
0.0070219 
0.0069136 

0.0069092 
0.0067062 
0.0066106 
0.0063797 
0. CO 61660 
0 . 0 u 596 7 3 
0.0057922 
0. 0 u 56091 
0 • 0 1 54469 
0. 0 U 52942 

0.0451506 
0.0046667 
0. 0 Q 46496 
0. 0044359 
0.0042415 
0.0040643 
0.0039013 
0.0037515 
0.0436130 
0.0434946 

0.0433652 
0.0432539 
0.0031499 
0. 00 30524 
0.0029608 


0.13231 

0.13410 

0.13596 

0.13792 

0.13969 

0.14151 

0.14333 

0.14513 

0.14693 

0.14971 

0.15049 

0.15224 

0.15399 

0.15934 

0.16264 

0.16692 

0.17116 

0.17536 

0.17954 

0.19369 

0.19790 
0.19592 
0.20392 
0.21192 
Q.2196D 
0.22726 
0.23495 
0.24231 
0 .24967 
0.25693 

0.26411 

0.27121 

0.27923 

0.26516 

0.29206 


0.1057 
0.1071 
0.1065 
3.1100 
0.1114 
0. 1128 
0.1142 
0.1156 
0.1170 
0.1194 

0.1198 
0.1212 
0.1226 
0.1260 
0.1294 
0.1328 
Q . 1 362 
0.1395 
0.1428 
0.1461 

0.1493 
0.1557 
0.1620 
0.1682 
0.1742 
0.1602 
0.1661 
0.1919 
0.1975 
0 .2031 

0.208b 

0.2140 

0.2194 

0.224b 

0*2296 


0.01562 
0.01612 
0.01664 
0.01716 
0.01769 
0.01622 
0.01675 
0.01929 
0 .01964 
0.02039 

0.02094 

0.02150 

0.82206 

0.0235C 

0.02496 

0.02646 

0.02799 

0.02955 

0.03114 

0.03277 

0.03442 
0.03762 
Q .04134 
0.04496 
0.04672 
0.05256 
0.05653 
0.06057 
0.06471 
0.06694 

0.07325 

0.07764 

0.06212 

0.36666 

0.09126 


1.00329 
1.00324 
1.00319 
1.00314 
1.00309 
1.00305 

1.00330 
1.00296 
1.00292 
1.00266 

1.00264 
1.00260 
1.00276 
1.00266 
1.00259 
1.00252 
1.00244 
1.00237 
1.00231 

1.0 0225 

1.00219 

1.0 023 6 
1.00199 
1.00190 
1.00182 
1.00174 
1.00166 
1.00161 
1.00155 
1.00150 

1.0 0145 

1.0 0140 
1.00136 
1.00132 
1.00126 


0.7629 
0.7612 
0.7592 
0.7573 
0.7555 
0.7536 
0 .7524 
0.7510 
0.7496 
0.7486 

0 .7476 
0.7466 
0 .7457 
0.7436 
0.7419 
0.7403 
0.7369 
0 .7377 
Q .7366 
0.7356 

0.7347 
0.7332 
0.7319 
0.7309 
0.7301 
0.7295 
0 .7290 
0.7267 
0 .7266 
0.7267 

0.7269 
0.7292 
0 .7297 
0.7304 
0.7311 
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C-2 


THERMODYNAMIC PROPERTIES OF OXYGcN 


4 ATH ISOBAR 


temperature 

VOLUME 

ISOTHERM 

ISOCHORE 

INTERNAL 



DERIVATIVE 

DERIVATIVE 

ENERGY 

KELVIN 

CC/GMOLE 

CC ATM/GMOLE 

ATM/K 

J/G HOLE 

• 54.397 

24.49 

264656 

36.93 

-bias. 9 

56 

26.62 

277071 

36.02 

-6103*6 

56 

24.79 

267776 

36.90 

-5997.2 

60 

26.96 

258665 

35.60 

-5690.6 

62 

25.13 

249735 

34.73 

-5784.4 

66 

25.31 

240966 

33.69 

-5676.0 

66 

25.49 

232408 

32.66 

-5571.5 

66 

25.67 

224004 

31.66 

-5465.1 

70 

25.66 

215769 

30.69 

-5358.5 

72 

26.05 

207700 

29.73 

-5251.9 

76 

26.25 

199793 

26.60 

-5145.3 

76 

26.45 

192046 

27.69 

-5036.5 

76 

26.66 

166655 

27.00 

-4931.6 

SO 

26.07 

177017 

26.13 

-4624.5 

62 

27.06 

169726 

25.28 

-4717.3 

84 

27.30 

162566 

24.45 

-4609.9 

66 

27.53 

155587 

23.64 

-4502.3 

66 

27.77 

146727 

22.64 

-4394.4 

90 

26.01 

162003 

22.07 

-4266.2 

92 

26.25 

135412 

21.31 

-4177.7 

94 

26.51 

126950 

20.57 

-4066.0 

96 

28.77 

122616 

19*84 

-3959.5 

96 

29.04 

116400 

19.13 

-3649.7 

100 

29.33 

110304 

18.44 

-3739. 3 

102 

29.62 

106322 

17.76 

-3626.4 

IQ 6 

29.92 

98451 

17.09 

-3516.7 

• 105.903 

30.23 

92962 

16.46 

-3409.7 
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0.014 

5791.9 

29 0 

5931.38 

23655 
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enthalpy entropy c v c, 

J/GMOLE J/bHOLE-K J/G HOLE -K 
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92.81 

-4274.9 

94.03 

-4166.2 

95.22 

-4057.2 

96.39 

-3947.6 
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174.97 

4699.5 

175.90 

48 50.2 

1 76.80 

5000.4 

177.67 

5150.3 

178.51 

5299.8 

179.33 

5449.0 

100.13 

5598.0 

1B0.90 

5746.7 

161.65 

6043.6 

183.10 

6339*8 

134.46 

6635.6 

135*79 

6931.1 

167.05 
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190.53 

8111.8 

191.60 

8407.2 

192.64 

8702.8 

193.64 
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22.13 

33.65 
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VELOCITY 
OF SOUND 
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1112 

1098 
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969 

953 

938 

922 
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191 

193 
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198 
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205 
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210 
212 

215 

216 
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221 
223 
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233 
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237 
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C-2 

THERMODYNAMIC PROPERTIES OF OXYGEN 

4 ft TM ISO0AR 


TEMPERATURE 

density 

V ( OM/O v> p 

V IDP/OUly 

-V (OP/OV > T 

(OV/OT1/V 

thermal 

VISCOSITY 

THERMAL 

OIELECTKIC 

pranotl 






conductivity 


DIFFUSIVI TY 

constant 

NUMBER 

KEl VlN 

G HOLE/ C C 

J/GMOLE 

CC- ATM/J 

ATM 

f /KELVIN 

mm/cm-k 

G/CM-S 
X ItH 

SQ CM/SEC 
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0.0053525 

1.30106 

1.3057 

0 .00070 

1.44741 

1.7716 

* 10 5.9.3- 

0 . JO 9506 

2734 .33 

4.017 

3.61 

0.0125336 

Q. 10794 

0.0662 

0.00623 

1 • 0 0 6w 1 

C .8551 

10 6 

o . 0005D5 

2737 .17 

4.016 

3.61 

0. 0125135 

0.10802 

0.0862 

0.00624 

1*00601 

0 .8546 

10 9 

u . 000 493 

2808.32 

4.014 

3.63 

0.0120536 

0.10973 

0.0676 

O.OG656 

1.0G586 

0 .8447 

110 

0. J03481 

2878. 57 

4.C12 

3.66 

0. 0116365 

0 .11144 

G .0690 

0.00691 

1.30572 

C .6359 

112 

Q.G0047C 

2948*04 

4.010 

3.68 

0.0112558 

0.11317 

0.0904 

0 .00725 

1.00559 

0 .8261 

114 

0 * 000460 

3016.79 

4.009 

3.70 

0. G109064 

0.11490 

0.0916 

0 . 0075 9 

1.0 0547 

0.8211 

116 

0.000450 

3084.90 

4.007 

3.71 

0.0106841 

0.11664 

J * 0 931 

0 • CO 793 

1.00535 

0.6146 

118 

0.300441 

3152 . 44 

4 . 0 C 6 

3.73 

0.0102655 

0 .11639 

0 .0945 

0.00626 

1.00524 

0 .8092 

120 

0.300432 

3219 .45 

4.004 

3.75 

0.01110075 

0.12014 

0.0959 

0.00663 

1.00514 

0.6041 

122 

0. 000424 

3285 .99 

4.003 

3.76 

0. Oc 97485 

0 .12169 

0.0973 

0.00696 

1.0 G5o 4 

0 .7994 

124 

G . 000416 

3352.06 

4.002 

3.77 

G. Ob 95055 

0.12365 

0.0967 

0 .00934 

1.0 0494 

C .7952 

126 

0. 3004G8 

3417 .77 

4.001 

3.78 

0.0092777 

Q .12541 

0.1301 

0 * GO 97 C 

1.0 0485 

0.7913 

12 8 

0 .900400 

3463 . 09 

4.00 0 

3.69 

0. U G 90629 

0.12717 

0 ,lut5 

0.01006 

1.0 0476 

0 .7877 

130 

0.000393 

3548.07 

3.999 

3.61 

0 « G b 8 86G1 

0.12693 

J.1G29 

0.01043 

1.0G466 

Q .7644 

132 

C . 300387 

3612.73 

3.998 

3.61 

0. 0 u 66681 

0 .13069 

0.1043 

0 .0106C 

1.0 0459 

D .7 614 

134 

0.000380 

3677.D9 

3.997 

3.62 

G « Ob 84861 

0.13245 

0 « 1 C 5 a 

0 .Dill 7 

1.00452 

0 .7786 

136 

0.000374 

3741.18 

3.996 

3.63 

0. 0063132 

0.13421 

0.1G72 

0.01155 

1.9 0444 

0 .7760 

138 

0.900368 

3805.01 

3.995 

3.64 

3.00 61485 

0.13598 

0 .1080 

0.01193 

1.0 0437 

0 .7735 

14 0 

C .000362 

3868.60 

3.994 

3.65 

0. OG 79916 

0.13766 

0.1099 

0.01233 

1.30430 

0.7706 

142 

0 . 300356 

3931.97 

3.994 

3.85 

0.QU70417 

0.13972 

0.1113 

0.01273 

1.00423 

0.7679 

14 4 

0.000350 

3995.13 

3.993 

3.66 

0.0076983 

0.14156 

0.1127 

0.01313 

1.0 0416 

0 .7654 

146 

0.000345 

4058.09 

3.992 

3.87 

0. 0 b 75610 

0.14336 

0.1141 

0.01354 

1.3 0410 

0 .7632 

148 

0, J0Q34C 

4120 .87 

3.991 

3.67 

9.0074293 

0.14519 

0.1155 

0.01395 

1 . 9 G 4c 4 

0 .7612 

150 

0.000335 

4183.48 

3.991 

3.66 

0.0 b 7 3030 

0.14697 

0.1169 

0.01436 

1.00396 

0.7594 

152 

0. 00 033 G 

4245.92 

3.990 

3.66 

0. 0071615 

0.14875 

0.1163 

0.01477 

1.00392 

0 .7577 

15 4 

0.300326 

4308.21 

3.990 

3.69 

0 * 0 G 70646 

0.15051 

0.1197 

0.01519 

1.30367 

0.7561 

166 

0.300321 

4370.35 

3.989 

3.69 

0.0069521 

0.15226 

0.121b 

a. 01561 

1.00361 

0 .7547 

15 9 

0 .000317 

4432.35 

3.988 

3.90 

0. 0066436 

0.15400 

0.1224 

0.01603 

1.00376 

0 .7534 

16 0 

0 .000312 

4494.23 

3.988 

3.90 

0 • Ob 67389 

0.15572 

0.1238 

0.01646 

1.00371 

C .7523 

16 5 

G . 0 003C2 

4648. 41 

3 . 986 

3.91 

0.0064924 

0.16001 

0. 1272 

0.01754 

1.0 0359 

0 .7495 

17 0 

3. 300 293 

4801.93 

3.985 

3.92 

0.0062656 

0.16426 

0.1305 

0.01865 

1.0 0346 

0.7472 

175 

0 .000284 

4954.88 

3 .984 

3.92 

0. 0060557 

0.16846 

0.1339 

0.01978 

1.0G337 

0.7452 

180 

o * 0002 76 

5107.35 

3.983 

3.93 

0.0056610 

0.17267 

0.1372 

0.02094 

1.30327 

0.7434 

135 

0. 000266 

5259.41 

3 . 981 

3.94 

0.0056796 

0.17662 

Q .1405 

0.02211 

1.0 0318 

0.7416 

190 

C . 000260 

5411.13 

3.980 

3.94 

O.OU55101 

0.16095 

0 .1436 

0.02332 

1.0 03G9 
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0.000188 

7528. 72 

3.952 

3.98 

0.0039198 

0.23581 

0.1666 

0.04241 

1.00224 

0.7306 

270 

G . 300 1 81 

7834.27 

3.945 

3.98 

0.0 0 37675 

0.24323 

0.1925 

0.04546 

1.00215 

0.7302 

290 

0.3001 75 

8141.46 

3.938 

3.99 

0. Ou 36269 

0 .25055 

3.1962 

0.04657 

1.0 02b 7 

0.7299 

290 

G . 300 169 

8450.57 

3.929 

3.99 

0 . 0 u 34966 

0 .25777 

0 .2037 

0.05174 

1.00200 

0.7299 

300 

o. 900163 

8761. 7b 

3.920 

3.99 

0. 0 u 33759 

0*26493 

0.2G92 

0.05496 

1.00193 

0.7300 

31 0 

Q . 300158 

9075.23 

3.909 

3.99 

0.0032633 

0.2720C 

0.2146 

0 .05626 

1.0 0 187 

0.7303 

320 - 

0.300153 

9391 . 13 

3.898 

3.99 

0.00 31562 

0.27899 

0*2199 

0.06164 

1.QG181 

0 .7307 

3 3 0 

U. 300148 

9709.60 

3.866 

3.99 

0. 0 Q 30597 

0.28592 

0.2252 

0.06506 

1.00176 

0 .7312 

34 Q 

3.303144 

10030.74 

3.873 

4. GO 

0.0 b 29673 

0.29277 

0.2304 

0.06852 

1. 0 G 1 7 0 

0.7319 

• TWO-PHASE BOUNDARY 
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C-2 


THERHOOY NAMIC PROPERTIcS OF DXYGcN 


5 ATM ISOBAR 


TEMPERATURE 

VOLUME 

isotherm 

DERIVATIVE 

KELVIN 

cc/ghqle 

CC ATH/GMOLE 


* 5*. 409 

56 
58 
60 
62 
66 
66 
68 
70 
72 

7 4 
76 
78 
80 
82 
84 
86 
88 
90 
92 

94 
96 
98 
100 
132 
104 
106 
10 8 

* 108.992 

* 108.992 
110 

112 

114 

116 

118 

120 

122 

124 

126 

128 

130 

132 

134 

136 

138 

140 

142 

144 

166 

168 

150 

152 

156 
156 
158 
16 0 
165 
170 
175 
180 
185 
190 

195 
20 0 
210 
220 
230 
24 0 
250 
260 
27 0 
280 

290 
30 O 
310 
320 
330 
36 0 


24.68 

24.62 

24.78 
24.95 
25.13 

25.31 

25.49 
25.67 

25.86 

26.05 

26.25 
26.45 
26.65 

26.86 
27.08 
27.30 
27.53 

27.76 
28.00 

28.25 

28.50 

28.77 

29.06 

29.32 
29.61 
29.92 
30.23 
30.56 
30.73 

1601.64 

1622.05 

1662.69 

1702.37 

1741.76 

1700.71 
1819.27 
1857.48 

1695.37 
1932.96 
1970.30 

2007.39 
2044.26 

2080.93 

2117.41 

2153.71 
2169.86 
2225.85 

2261.70 

2297.42 
2333.03 
2368.51 

2403.89 

2439.17 

2474.35 

2509.44 

2544.45 
2631.64 

2718.39 

2804.76 
2890.79 
2976.53 
3062.00 

3147.23 

3232.25 

3401.73 

3570.50 

3738.90 

3936.78 
4074.29 
4241.48 

4408.40 
4575.08 

4741.55 
6907.86 
5073.97 
5239.96 
5405.82 

5571.56 


264784 

277253 

267959 

258850 

249923 

241174 

232600 

224199 

215966 

207900 

199996 

192251 

184663 

177228 

169942 

162603 

155807 

148951 

162231 

135644 

129186 
12285*. 
116644 
110552 
1 U 4 5 75 
98709 
9295w 
07 293 
84525 
7075 
7196 
7438 

7674 
7904 
6130 
8352 
6570 
8785 
8997 
92 06 
9613 
9618 

9820 
10021 
10219 
10417 
1Q612 
10606 
10999 
11 191 
11362 
11571 

11760 
11947 
12134 
12324 
12781 
13238 
13691 
16161 
14587 
15 032 

15473 

15913 

16707 

17655 

18517 

19375 

20230 

21081 

21929 

22775 

23619 

24462 

25302 

26142 

26980 

27816 


ISOCMORE 

DERIVATIVE 

ATH/K 


36.96 

38.03 

36.91 

35.81 

34.74 

33.69 

32.67 

31.67 

30.70 

29.74 

28.61 
27.90 
27.01 
2 6.14 
25.29 
24.46 

23.65 

22.65 
22.08 
21.32 

20.56 

19.86 

19.15 

18.45 
17.77 
17.10 

16.45 
15.60 
15.49 
3.057 
0.056 
0.054 

0.052 
0.051 
0.050 
0.046 
0.047 
0.046 
0 .045 
0.044 
0.043 
0.042 

0.061 
0 .041 
0.060 
0.039 

9.036 
0.036 
0.037 

3.037 
0.036 
0.035 

3.035 
0.034 
0.034 
0.033 
0.032 
0.031 
0.030 
0.029 
0.028 
0 . 027 

0.027 

0*026 

0.025 

0.023 

0.022 

0.021 

0.020 

0.020 

0.019 

0.018 

0.017 
Q .017 
0.016 
0.016 
0.015 
0.015 


INTERNAL 
ENERGY 
J/GMOL E 


•6166.7 
-6104.1 
-5997. 7 
-5891.3 
-5784.9 
-5676.0 
-5572.1 
-5465.7 
-5359.2 
-5252.6 

-5146.0 

-5039.3 

-4932.4 

•4625.4 

-4716.2 

-4610.9 

-4503.3 

-4395.4 

-4207.3 

-4178.9 

-4070.0 

-3960.8 

-3851.1 

-3740.8 

-3629.9 

-3518.3 

-3436.0 

-3292.7 

-3236.2 

2071. 8 

2096.9 

2146. 1 

2194.7 

2242.6 

2290.5 

2337.7 

2384.5 

2431.0 

2477.2 

2523.1 

2568.8 

2614.2 

2659.4 

2704.5 

2749.3 

2794.0 

2630.5 

2682.9 

2927.1 

2971.2 

3015.2 

3059.1 

3102.9 

3146.6 

3190.3 

3233.8 

3342.3 

3450.4 

3558*1 

3665.4 

3772.6 

3679.4 

3966.1 

4092.5 

4305.0 

4516.9 

4726.5 

4939.9 

5151.1 

5362.3 

5573.5 

5764.9 

5996.5 

6208.4 

6420.7 

6633.4 

6846.6 

7060.4 


enthalpy Entropy 


J/GMOLE 

J/wNOLE-K 

-6176.3 

67.12 

-6 o 9 1 • 6 

06.66 

-5985.1 

7 0.52 

-5878.7 

72.33 

-5772.2 

74.07 

-5665.7 

75.76 

-5559.2 

77.40 

-5452.7 

7 6.99 

-5346.1 

60.54 

-5239.4 

62.04 

-5132.7 

63.50 

-5125.9 

04.93 

-4910.9 

66.32 

-4811.0 

67.67 

-4704.5 

o9. 00 

-4597.0 

90.29 

-4409.3 

91.56 

•4381.4 

92*60 

-4273.1 

94.01 

•4164.5 

95.21 

-4055 . 6 

16 .36 

-3946.2 

97.53 

-3836*3 

^8 .66 

-3725.9 

99.76 

-3614.9 

lu0.66 

-3503.2 

1 u 1 « 96 

-3390.7 

lw3. 04 

-3277.3 

1*4.10 

-3220.6 

iu4*62 

2883.1 

loO *61 

2918.6 

loQ.93 

2988.4 

lot. 56 

3057.2 

lo2. 17 

3125.3 

102.76 

3192.6 

103.34 

3259.4 

103.90 

3325.6 

1 u 4 . 45 

3391.3 

lu4. 98 

3456.5 

loS .50 

3521.3 

lob.Ql 

3565.6 

1*6.51 

3b49.9 

lo7. 30 

3713.7 

lo 7 .48 

3777.2 

io7 . 95 

3640.4 

1*0.41 

3903.4 

Id 8.07 

3966.2 

109.31 

4026.7 

lo 9 • 75 

4u 91 .0 

170.18 

4153.2 

170.60 

4215.2 

171.02 

4277.0 

171.43 

4338.7 

171.83 

4400. 2 

172.23 

4461.6 

1/2.62 

4522.9 

173.00 

4675.5 

173.94 

4827.6 

174.05 

4979.0 

175.73 

5130.0 

176.56 

5280.5 

177.40 

5430.7 

178.20 

5980.5 

178.98 

5730.1 

179.74 

6028.4 

161.20 

6325.9 

162.58 

6622.7 

163.90 

6919*1 

185.16 

7215.2 

166.37 

7511.1 

167.53 

7806.9 

186.65 

8102.8 

169.72 

8398.7 

190.76 

8694.9 

191.76 

8991.3 

192.74 

92 88.1 

193.66 

9585.3 

194.59 

9683.1 

195.46 


C 

c 

V 

P 

J/G MOLE 

-K 

35 .65 

53.25 

35.3 3 

53.24 

34.09 

53.23 

34.47 

53.23 

34.38 

53.23 

33.69 

53.24 

33.32 

53.26 

32 .96 

53.28 

32.61 

53.31 

32.26 

53.34 

31.95 

53.39 

31*64 

53.44 

31.33 

53.51 

31.04 

53.59 

30.75 

53.68 

30.47 

53.76 

30.20 

53.90 

29.94 

54.04 

29.69 

54.19 

29.44 

54.37 

29.21 

54.57 

26.97 

54.60 

28.75 

55.06 

26.53 

55.35 

26.31 

55.66 

28.11 

56.05 

27.90 

56.47 

27.71 

56.95 

27.61 

57.21 

22.53 

35.36 

22.46 

35.10 

22.33 

34.63 

22.21 

34.22 

22.11 

33.85 

22.02 

33.52 

21.93 

33.23 

21.06 

32.97 

21.79 

32.73 

21.73 

32.51 

21.67 

32.32 

21.62 

32.14 

21.57 

31.97 

21.53 

31.62 

21.49 

31.66 

21.45 

31.55 

21.41 

31.43 

21.38 

31.32 

21.35 

31.22 

21.32 

31.12 

21.30 

31.03 

21.27 

30.95 

21.25 

30.87 

21.23 

30. 80 

21.21 

30.73 

21.19 

30.66 

21.17 

30.60 

21. 1J 

30.47 

21.10 

30.35 

21.07 

30.24 

21.04 

30.15 

21.02 

30.07 

21.00 

30.00 

20.99 

29.93 

20.98 

29.88 

20 .96 

29.79 

20.94 

29.72 

20.94 

29.66 

20 .94 

29.62 

20.95 

29.60 

20.97 

29.50 

20.99 

29.50 

21.02 

29.59 

21.06 

29.60 

21.10 

29.63 

21.15 

29.66 

21.20 

29.70 

21.26 

29.75 

21.33 

29.00 


» TMO-PMASE BOUNOARY 


180 


velocity 

OF SOUND 

m/sec 


1161 

1151 

1136 

1125 

1112 

1099 

1085 

1071 

1057 

1043 

1 D29 
1014 
999 
964 
969 
954 
936 
923 
907 
89L 

674 

856 

841 

824 

807 

789 

772 

754 

745 

188 

169 

191 

193 

196 

196 

200 

202 

204 

206 

209 

210 
212 

214 

216 

218 

223 
222 

224 

225 
227 
229 

231 

232 
234 

236 

237 
242 
246 
249 
253 
257 
261 

264 

268 

275 

282 

268 

295 

301 

307 

313 

319 

324 

330 

335 

341 

346 

351 



C-2 


5 ATM 


TEMPERATURE 


KELVIN 


* 54.4C9 

56 

59 

60 
62 
64 
66 

69 

70 
72 
74 

76 

79 

60 

62 

94 

96 

99 

90 

92 

94 

96 
99 
10 0 
102 
106 
106 
109 
109 

109 

110 


112 
114 
116 
lie 
12 0 
122 
124 
126 
12 9 
130 


132 

134 

136 

139 

140 
142 
144 
146 
148 
15 0 


152 

154 

156 

15 9 

16 0 
165 
170 
175 
180 
18 5 


190 
195 
210 
210 
22 0 
230 
24 0 
250 
260 
27 0 


2* 0 
290 
300 
310 

32 0 

33 0 
340 


THERMODYNAMIC PROPERTIES OP OXYGcN 


ISOHAR 

O” NS I T Y V ( QH/OV)n V(DP/OU>v -VIDP/QV) T (OV/OTV/V THERMAL VISCOSITY THERMAL DIELECTRIC PRANOTL 
p V TV CONOuCTIVIT y OIFFUSIVITY CONSTANT NUMdER 


G HOL £/ 0 C 

J/GMOLE 

CC-ATM/J 

ATM 

1/ KELVIN 

0.040842 

15 905 . 57 

25.740 

11630.91 

0.0033476 

0*040624 

15769 ,32 

25 .514 

11263.06 

0.0133762 

0.040349 

15594.09 

25.223 

10811.69 

0. 0034135 

0.040073 

15417.97 

25.924 

10372.09 

Q.Cw 34524 

0.039796 

15239.59 

25 .619 

9945.83 

0.0034930 

0.039517 

15059.14 

25.30 7 

9530.45 

0. 0035355 

0.039237 

14676.43 

24.990 

9126.49 

0. Qu35799 

0.038955 

14691.36 

24.666 

8733.67 

0.0436265 

0.038672 

14503.63 

24 .337 

8351.77 

0.0036753 

0.038386 

14313.76 

24.003 

7980.53 

0.0037267 

0.039099 

14121.01 

23.664 

7619.71 

0.0037806 

0.037810 

13925.50 

23.321 

7269.06 

0.0436379 

0.337519 

13727 .09 

22.974 

6928.34 

0.0036981 

0.037225 

13525.65 

22.623 

6597.33 

0.0039619 

0.036929 

13321.08 

22.269 

6275.77 

0.0040295 

0.03663C 

13113.21 

21 .911 

5963.45 

0.0041013 

0.036329 

12901.92 

21.551 

5660.14 

0.0041778 

0.036023 

12687.03 

21.188 

5365.61 

0.0042593 

0.035714 

12468.37 

20.822 

5079. 63 

0.0443465 

0.035402 

12245.75 

20 .454 

4802.01 

0.0044401 

0.035095 

12018. 99 

20 .084 

4532.50 

0.0045406 

0.036766 

11787.84 

19.712 

4270.92 

0.0046489 

0.034639 

11552.07 

19.338 

4017.04 

0* 0 G 47661 

0.034109 

11311.40 

18 .962 

3770.66 

0.0046932 

0.033771 

11065.52 

10.583 

3531.59 

0.0050317 

0.033626 

10814.11 

18.202 

3299.62 

0.0051630 

0.033078 

10556.79 

17 .818 

3074.55 

0 • 00 53492 

0.032720 

10293.10 

17 .431 

2856.20 

0.0055326 

0.032539 

10159.82 

17 .237 

2750.35 

0. 0456309 

0.000624 

2759. 15 

4.025 

4.42 

0.0126172 

0.000617 

2795.51 

4.024 

4.44 

0 • C 1 25572 

0.000602 

2868.29 

4.022 

4.47 

0.0120742 

0.000567 

2940.09 

4*021 

4.51 

0. 0116363 

0.000574 

3011.00 

4.019 

4.54 

0. 0112422 

0.000562 

3081.12 

4 .018 

4.57 

0.0106802 

0.000550 

3150.53 

4.016 

4.59 

0.0105475 

0.000539 

3219.31 

4.015 

4.61 

0 . Cl 02404 

0.000529 

3297 .50 

4.014 

4.64 

0.0099556 

0.000517 

3355.16 

4.013 

4.65 

0.0096904 

0.000509 

3422 .34 

4.012 

4.67 

0.0094428 

0.000499 

3489.07 

4.011 

4.69 

0.QG921G7 

0.000499 

3555.39 

4.010 

4.70 

0 .0089926 

0.000491 

3621.33 

4.009 

4.72 

0.0087671 

0.000472 

3686. 92 

4.009 

4.73 

0.0085929 

0 .000464 

3752.17 

4 .00 7 

4.75 

0.0484092 

0.000457 

3817.13 

4.006 

4.76 

0. 0 U 62349 

C. 000449 

3881. 60 

4.005 

4.77 

0.0060691 

0. 000442 

3946.20 

4.00 4 

4.78 

0. DO 79113 

0.000435 

4010.35 

4.003 

4.79 

0.0077609 

0.000429 

4074.28 

4.003 

4.80 

0.0076171 

0.000422 

4137.98 

4.002 

4.81 

0. 0 Q 74796 

C. 000416 

42Q1 .47 

4.001 

4.81 

0.0473479 

0.000410 

4264. 77 

4.000 

4.82 

0.0072216 

U . 000404 

4327.99 

4.000 

4.83 

0.0071003 

0.000398 

4390 . 63 

3.999 

4.84 

0.0069836 

0.000393 

4453.62 

3 . 998 

4.84 

0.0066716 

G. 000390 

4609.92 

3 .99 7 

4*86 

0.0066086 

0.100368 

4765.39 

3.995 

4.87 

0.0063679 

0.900357 

4920.14 

3.994 

4.68 

0.41 61463 

0 .000346 

5074.29 

3 . 992 

4.89 

0.0059415 

0.100336 

5227.87 

3.991 

4.90 

J. 0057515 

0.000327 

5391.02 

3 , 989 

4.91 

0. 0055746 

0. 000318 

5533 . 79 

3.988 

4.92 

0.0054094 

0.000309 

5686.23 

3.996 

4.92 

0.0052546 

6.900294 

5990.44 

3 .993 

4.93 

0.0049723 

0.000290 

6294.12 

3.990 

4.94 

0.0047211 

l .100267 

6597.68 

3.976 

4.95 

0 . OC 44957 

0. 109256 

6901.51 

3.97 1 

4.96 

0.0042922 

0 .OOD245 

7205.98 

3.966 

4.97 

0.0041073 

0.300236 

7511.42 

3.959 

4.97 

0.0439364 

l . 100227 

7819. 13 

3 . 952 

4.97 

0. 0037635 

u. 100219 

8126. 4u 

3.945 

4.99 

0.0036409 

0.000211 

9436.47 

3.936 

4.98 

0.0035089 

C. 000204 

9748.57 

3.926 

4.98 

0.0033865 

C .303197 

9062.89 

3.916 

4.99 

0.QU32727 

0.000191 

9379.56 

3.904 

4.99 

0.0031664 

0.000185 

9698.79 

3.992 

4.99 

0.0030671 

0.109179 

10020.63 

3.879 

4.99 

0.0:29739 


MW/CM-K 

G/CM-i 

SQ CM/SEC 




X 10^ 




1.93019 

6.2392 

0 .G0089 

1.56dd4 

5 .3528 

1.91567 

5.873d 

0 . 0 DO 6 9 

1.56534 

5.1013 

1.99672 

5 .4601 

0.00096 

1.56G93 

4 . 8 C 64 

1.87704 

5 • 1 15*+ 

0.00096 

1.55652 

4.5333 

1.65666 

4 .7774 

0.00088 

1.5521,9 

4.26 J6 

1.83564 

4.4643 

0.00067 

1 » 5 4 7d5 

4 , u 465 

1.81401 

4.1741 

0.00087 

1.54319 

3.0297 

1.79162 

3.9053 

0.00086 

1.53672 

3 . b 2 89 

1.76911 

3*6562 

0.00066 

1.534c3 

3.4429 

1.74590 

3.4254 

0.00085 

1.52971 

3.2707 

1.72223 

3.2116 

0.00065 

1.52518 

3.1113 

1.69913 

3.0134 

0.00004 

1.52063 

2.9639 

1.67364 

2.6296 

0.00003 

1.516o4 

2.0275 

1.64978 

2 .6597 

0.00003 

1.51143 

2.7015 

1.62358 

2.5021 

0.00092 

1.5C679 

2.5851 

1.59605 

2.356b 

0.00081 

1,50212 

2 .4778 

1,57222 

2.2205 

0.00080 

1.49741 

2.3791 

1.54612 

2.0950 

0.00079 

1.49266 

2.2883 

1.51975 

1.9767 

0.00079 

1.46786 

2.2050 

1 .49313 

1.87Gd 

0.00078 

1.46312 

2.1289 

1.46626 

1.7707 

0.00077 

1.4 7812 

2.0596 

1.43921 

1.6779 

0.00076 

1.47317 

1 .9966 

1.41191 

1.5918 

0.00074 

1.46815 

1.9399 

1.38441 

1.5119 

0.00073 

1.463G7 

1.0690 

1.35669 

1.4377 

Q. 00072 

1.45791 

1.8439 

1.32877 

1.3687 

0.00071 

1.45266 

1.6C43 

1.30063 

1.3047 

Q.0007C 

1.44732 

1 .7703 

1.27226 

1.2451 

0.00066 

1.44107 

1.7416 

1.25611 

1.2170 

0.00066 

1.43912 

1 .7295 

0.11327 

0.0903 

0.00513 

1.00743 

0.8815 

0.11409 

0 . 091 J 

0.00527 

1. 007 33 

0.8751 

0.11574 

0.0923 

0.00556 

1.00715 

0.0634 

G.1174C 

0.0937 

0.00584 

1.0C699 

0.8531 

0 .11907 

0.0950 

0.00613 

l.G 06d3 

Q .8440 

0.12076 

0.0963 

0.00641 

1.00666 

0.0358 

0.12245 

0.0977 

0 . 0067 C 

1.0 0654 

0.82-86 

0.12415 

0.0991 

0*00699 

1 . J G 640 

0.0220 

Q .12585 

0.1004 

0.00729 

1.0 Q6*7 

0 .0161 

0.12756 

0.1018 

0.00756 

1.00615 

0.8107 

0.12928 

0.1031 

0.00786 

1.0O6u3 

0 .8058 

0.13099 

0.1045 

0 .00618 

1.0 0592 

0.8013 

0.13271 

0.1059 

0.00649 

1.00582 

0.7972 

0.13644 

0.1073 

0.00679 

1.00571 

0.7934 

0.13616 

0*1086 

0.00910 

1. 0 0 5bl 

0 .7 899 

0.13794 

0.1100 

0.00942 

1.00552 

0.7663 

0.13961 

0.1114 

0.00974 

1.00543 

0.7825 

0.14166 

0.1127 

0.01007 

1.00534 

0 .7790 

0.14349 

0.1141 

0.0104T 

1.00526 

0 .7759 

0.1453C 

0.1155 

0.01073 

1.00517 

Cl .7 7 3D 

0*14706 

0.1168 

0. 01106 

1.00509 

0.7704 

0.14605 

0.1182 

0.01139 

l.G 0562 

0.7681 

0.15060 

0 .1196 

0.01173 

1.0 G494 

0.7659 

0.15234 

0.1209 

0.01207 

1.0 0407 

0.7640 

0.15406 

0.1223 

0.01241 

1.00460 

0.7622 

0.15578 

0.1236 

0.01275 

1.00474 

0.7605 

0.15747 

0.1250 

0.01309 

1.00467 

0.7590 

0 ■ 1617 D 

0.1283 

0.01397 

1.00452 

0.7556 

0.16569 

0.1317 

0.01466 

1.00437 

0.7526 

0.17005 

0.1350 

0.01577 

1.DC424 

C.7501 

0.17419 

0.1363 

0.01670 

1.00411 

0 .7479 

0.17829 

0.1416 

0.01765 

1.00399 

0.7459 

0.16236 

0.1446 

0.01862 

1.0 0388 

0.7441 

0.16644 

0 .1480 

0.0196C 

1.00370 

0.7425 

0.19047 

0.1512 

0.02061 

1 . 0 0 3b 8 

0.7411 

0 . 19642 

0.1575 

0.02266 

1.00349 

0.7388 

0.20629 

0.1637 

0.02479 

1.00333 

0.7369 

0.21405 

0 .1696 

G .02698 

1.00318 

0.7353 

0.22172 

0.1758 

0.02924 

1.0 03u4 

D.7340 

0.22929 

0.1817 

0.03156 

1.00292 

0.7330 

0.23677 

0. 1675 

0.03395 

1.30200 

u.7322 

0.24415 

0.1932 

0.03639 

1.30269 

G . 73 16 

0 . 25143 

0.1968 

0.03889 

1 . 0 0 2o 0 

0.7312 

0.25861 

0.2044 

0.04142 

1.002^0 

C .7311 

0.26574 

0 .2098 

0.04402 

1.0 C 2 42 

C.7311 

0.27279 

0.2152 

0.04667 

1.00234 

0.7313 

C . 27976 

0.2205 

0.04936 

1.00227 

0.7316 

0.26666 

0.2257 

0.05209 

1.0C220 

C.7321 

G .29349 

0.2309 

0.05487 

1.0 021 3 

0.7327 
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THERMODYNAMIC PROPERTIES OF OXYGtN 


6 ATH I30BAR 


TEMPERATURE 

VOLUME 

ISOTHERM 

ISOCHORE 

INTERNAL 

ENTHALPY 

ENTROPY 

Cy 

C P 

VELOCI TY 



DERIVATIVE 

DERIVATIVE 

ENERGY 





OF SOJNO 

KELVIN 

CC/GMOLE 

CC ATM/GMOLE 

ATM/K 

J/GMOLE 

J/GMOLE 

J/UMOLE-K 

J/G 

mole -k 

M/SEC 

* 5 4* 1*21 

24.48 

264904 

36.94 

-6166.6 

-6173.7 

67.12 

35.65 

53.24 

1161 

56 

24.61 

277434 

36.03 

-6104.6 

-6069.6 

66.65 

35.31 

53.23 

1151 

56 

24.76 

266143 

36.91 

-5996.2 

-5983.1 

70.52 

34.86 

53.23 

1138 

60 

24.95 

259036 

35.62 

-5691.6 

-5676.7 

72.32 

34.46 

53.22 

1125 

62 

25.13 

250111 

34.75 

-5765.5 

-5770.2 

74.06 

34.06 

53.23 

1112 

64 

25.30 

241364 

33.70 

-5679.1 

-5663.6 

75.75 

33 .70 

53.24 

1099 

66 

25.48 

232793 

32.66 

-5572.6 

-5557.3 

77.39 

33.33 

53.25 

1085 

66 

25.67 

224394 

31.66 

-5466.3 

-5450.7 

76.96 

32.97 

53.27 

1072 

70 

25.66 

216164 

30.70 

-5359.9 

-5344.2 

<t0*53 

32.62 

53.30 

1056 

72 

26.05 

208100 

29.75 

-5253.4 

-5237.5 

62.03 

32.26 

53.34 

1043 

74 

26.24 

200196 

26.62 

-5146.7 

-5130.6 

83.49 

31.96 

53.36 

1029 

76 

26.44 

192457 

27.91 

-5040.0 

-5C24.0 

64.92 

31 .64 

53.44 

1014 

7* 

26.65 

164071 

27.02 

-4933.2 

-4917.0 

66.31 

31.34 

53.50 

1000 

60 

26.66 

177439 

26.15 

-4626.3 

-4609.9 

67.66 

31.04 

53.56 

965 

62 

27.07 

170156 

25.30 

-4719.1 

-4762. 7 

66.96 

30.76 

53.67 

970 

64 

27.30 

163020 

24.47 

-4611.6 

-4595.2 

90.26 

30.46 

53.77 

954 

66 

27.52 

156026 

23.66 

-4504.3 

-4467.5 

91.55 

30.21 

53.69 

939 

66 

27.76 

149175 

22.87 

•4396.5 

•4379.6 

92.79 

29.95 

54.02 

923 

90 

27.99 

142456 

22.09 

-4286.4 

-4271.4 

94.00 

29.70 

54.16 

907 

92 

26.24 

135675 

21.33 

-4160.0 

-4162.9 

95.20 

29.45 

54.35 

691 

94 

26.50 

129421 

20.59 

-4071.3 

-4053.9 

96.37 

29.21 

54.55 

675 

96 

28.76 

123093 

19.87 

-3962.1 

-3944.6 

97.52 

26.96 

54.76 

856 

96 

29.03 

116667 

19.16 

-3652.4 

-3634.6 

96.65 

20.75 

55.03 

642 

100 

29.31 

110600 

16.46 

-3742.2 

-3724.4 

99.76 

26.53 

55.32 

625 

102 

29.60 

104626 

17.78 

-3631.4 

-3613.4 

100.66 

26.32 

55.65 

606 

10 4 

29.91 

96967 

17.12 

-3520.0 

-3501.6 

1*1.95 

26*11 

56.02 

790 

106 

30.22 

93213 

16.46 

-3407.7 

-3369.3 

1 J 3 . 02 

27.91 

56.43 

773 

106 

30.55 

67562 

15.82 

-3294.6 

-3276.0 

104.06 

27,71 

56*91 

755 

110 

30.90 

62010 

15.19 

-3160.5 

-3161.7 

145.13 

27.52 

57.44 

736 

• 111.655 

31.20 

77467 

14.67 

-3065.2 

-3066.2 

1G5.99 

27.37 

57.94 

721 

• 111.655 

1345.87 

6997 

0.068 

2096.4 

2914.6 

159.55 

22.79 

36.46 

166 

112 

1351.96 

7038 

0.066 

2105.3 

2927.2 

159*66 

22.76 

36.35 

169 

114 

1366.90 

7295 

0.066 

2156.1 

2999.3 

160.30 . 

22.61 

35.75 

191 

116 

1421.27 

7545 

0.064 

2206.2 

3070.2 

160.91 

22.46 

35*23 

194 

116 

1455.14 

7788 

0.362 

2255.6 

3140.2 

161.51 

22.34 

34.77 

196 

120 

1466.55 

6025 

0.060 

2304.4 

3209.4 

162.09 

22.23 

34.37 

198 

122 

1521.57 

6256 

0.059 

2352.7 

3277.6 

162.66 

22.13 

34.01 

200 

124 

1554.23 

6466 

0.057 

2400.6 

3345.4 

163.21 

22.04 

33.69 

203 

126 

1566.56 

6710 

0 .056 

2446.0 

3412.5 

163.75 

21.96 

33.40 

205 

126 

1616.61 

8930 

0.054 

2495.0 

34 79.1 

lo4.27 

21.66 

33.13 

207 

130 

1650.39 

9147 

0.053 

2541.7 

3545.1 

164.70 

21.61 

32.90 

209 

132 

1661.93 

9362 

0.052 

2566.1 

3610.7 

lb5 .26 

21.75 

32.66 

211 

134 

1713.25 

9573 

0.051 

2634.2 

3675.6 

lo5 .77 

21.70 

32.46 

213 

136 

1744.37 

9762 

0.050 

2680.1 

3740.6 

166.25 

21.64 

32.30 

215 

136 

1775.30 

9989 

0.049 

2725.7 

3605.0 

166.72 

21.60 

32.14 

217 

140 

1606.06 

10194 

0.046 

2771.2 

3669.2 

lo7 .10 

21.55 

31.96 

219 

142 

1636.66 

10397 

0.047 

2616.4 

3933.0 

167.64 

21.51 

31.64 

221 

144 

1867.11 

10596 

0.046 

2661.4 

3996.5 

166.00 

21.47 

31.71 

223 

146 

1897.43 

10797 

0.045 

2906.3 

4059.8 

166.52 

21.44 

31.59 

224 

146 

1927.61 

10995 

0.045 

2951.0 

4122.9 

166.95 

21.41 

31.47 

225 

150 

1957.68 

11191 

0.044 

2995.5 

4165.7 

1(>9. 37 

21.38 

31.37 

22b 

152 

1967.63 

11366 

0.043 

3040.0 

4266.4 

lo9. 76 

21.35 

31.27 

230 

154 

2017.46 

11560 

0.042 

3064.3 

4310.6 

170.19 

21.32 

31.16 

23 2 

156 

2047.23 

11773 

0.042 

3126.4 

4373.1 

170.59 

21.30 

31.09 

233 

156 

2076.69 

11964 

0.041 

3172.5 

4435.2 

170.99 

21.27 

31.01 

235 

160 

2106.46 

12155 

0.040 

3216.5 

4497.1 

171.38 

21.25 

30.93 

237 

165 

2160.04 

12627 

3.039 

3326. ) 

4651.3 

172.33 

21.20 

30.76 

241 

170 

2253.16 

13094 

0*038 

3434.9 

4604.7 

173.24 

21.16 

30.61 

245 

175 

2325.90 

13556 

0.036 

3543.4 

4957.5 

174.13 

21.13 

30.46 

249 

160 

2396.29 

14014 

0.035 

3651.5 

5109.6 

174.96 

21.09 

30.37 

253 

185 

2470.36 

14466 

0.034 

3759.3 

5261.2 

175.62 

21.07 

30.27 

257 

190 

2542.20 

14919 

0.033 

3666.8 

5412.3 

176.62 

21.04 

30.16 

260 

195 

2613.77 

15366 

0.032 

3974.0 

5563. C 

177.40 

21.02 

30.10 

264 

20 Q 

2665.13 

15614 

0.031 

4060. 9 

5713.3 

176.17 

21.01 

30.04 

266 

210 

2627.29 

166 96 

0.030 

4294.3 

6013*1 

179.63 

20.96 

29.92 

275 

220 

2966.00 

17576 

0 .026 

4507.0 

6311.9 

161.02 

20.97 

29.63 

261 

230 

3109.79 

16446 

0.027 

4719.2 

6609.6 

162.34 

20.96 

29.76 

266 

240 

3250.32 

19312 

0.026 

4931.2 

6907.2 

183.61 

20.96 

29.71 

294 

250 

3390.49 

20173 

0.025 

5142.9 

7204.2 

164.62 

20.97 

29.66 

301 

26 0 

3530.33 

21031 

9.024 

5354.5 

7500.6 

165.96 

20.96 

29.66 

307 

270 

3669.90 

21665 

0.023 

5566.2 

7797.3 

167.10 

21.00 

29.65 

313 

260 

3609.23 

22736 

0.022 

5777.9 

6093.6 

160.10 

21. 03 

29.65 

319 

290 

3946.35 

23585 

0.021 

5969.9 

6390.3 

169.22 

21.06 

29.66 

324 

300 

4087.26 

24431 

0.020 

6202.1 

66 66.9 

190.23 

21.11 

29.66 

330 

310 

4226.06 

25276 

9.020 

6414.6 

6963.6 

191.20 

21.15 

29.70 

335 

320 

4364.69 

26119 

0.019 

6627.5 

9261.1 

192.14 

21.21 

29.74 

341 

330 

4503.20 

26960 

9.016 

6641.0 

9576.7 

193.06 

21.26 

29.79 

346 

340 

4641.59 

2760C 

0.016 

7054.9 

9676*6 

193.95 

21.33 

29.64 

351 
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C-2 

THERMODYNAMIC PROPERTIES OF DXYGcN 


6 ATM ISOBAR 


TEMPERATURE 

DENSITY 

V(3H/OV> p 

V(3P/DU) v 

-V (OP/DVlf 

tov/DTyv 

THERMAL 

VISCOSITY 

thermal 

DIELECTRIC 

FRAnOTL 





ONDuC T I VI t y 


JIFFUSIV ITY 

constant 

KlUMbER 

KELVIN 

GMOIE/CC 

J/GMOLE 

cc-ath/j 

ATM 

1/ KELVIN 

MH/CM-K 

G/CM-S 
X io* 

SQ CM/5EC 



* 54. <.21 

0.140644 

15911.61 

25.739 

1 1636.53 

0.0033461 

1.93034 

6.2123 

0.00089 

1.56097 

5 .3546 

56 

0.040626 

15775.51 

26.515 

11271.45 

0. 0 u 33744 

1.91594 

5.8792 

0. 00009 

1.56540 

5.1049 

5 0 

0.040353 

15601.47 

25.223 

10820.29 

0.C034116 

1.89701 

5.4853 

0.00006 

1.56099 

4.00 96 

60 

0.340077 

15425.46 

25.92 5 

10361.33 

0.0034504 

1.07734 

5.1203 

0.00006 

1.55650 

4.5366 

52 

0.039600 

15247.39 

25.620 

9954.31 

0. 0 034909 

1.05699 

4.7621 

a . 00006 

1.55215 

4.2036 

64 

0.039521 

15067.15 

25.300 

9538.96 

0. 0035332 

1.03596 

4.4667 

0.00067 

1.54771 

4 .0494 

66 

0.139241 

14864.67 

24.991 

9135.02 

0.0035775 

1.01430 

4.1764 

0.000 67 

L.543L6 

3.8324 

66 

0.338959 

14699. 64 

24.667 

0742.25 

0. 00 36239 

1.79221 

3.9394 

0.00006 

1.53979 

3 .6314 

7 0 

0.036676 

14512.56 

24.338 

5360.40 

0.0036726 

1.76951 

3.6601 

0.00006 

1.53430 

3.4453 

72 

0.036391 

14322.74 

24.004 

7969.20 

0.0037239 

1.74632 

3.4292 

0.00065 

1.52979 

3.2730 

74 

0.J36104 

14130.26 

23.666 

7628.42 

3.0037770 

1.72266 

3.2152 

0.00065 

1.52526 

3.1135 

76 

Q. 337815 

13935.03 

23 .322 

7277.02 

0.0036346 

1.69860 

3.0169 

0.00064 

1.52071 

2.9659 

70 

0.037524 

13736.90 

22.975 

6937.15 

0.0036946 

1.67414 

2.6331 

0.00063 

1.51613 

2.6294 

00 

0.037231 

13535.76 

22.625 

6606.16 

0.0039561 

1.64930 

2.6629 

0.00063 

1.51152 

2.7033 

02 

0.036935 

13331 .52 

22.270 

6264.60 

0*0040255 

1.62412 

2.5051 

0.00002 

1.50609 

2.5066 

64 

0.036636 

13123.99 

21.913 

5972.41 

0.0040970 

1.59861 

2 .3569 

0.00091 

1.50221 

2.4794 

66 

0.036334 

12913. 05 

21 .553 

5669.15 

0.0041731 

1.57261 

2.2233 

0.00000 

1.49751 

2.3606 

60 

0.036029 

12696.53 

21.190 

5374.67 

0.0042543 

1.54674 

2.0977 

0.00079 

1.49276 

2.2697 

90 

0 .335721 

12480.27 

20 .025 

5086.76 

0. 0043411 

1.52039 

1.9612 

0.00079 

1.48797 

2.2063 

92 

0.035409 

12256.06 

20 .450 

4011.19 

0.0044341 

1.49361 

1.6732 

0.00076 

1.46313 

2.1301 

94 

0.035093 

12031.74 

20 .086 

4541.75 

0. 0045341 

1.46699 

1.7731 

a .00077 

1.4 7824 

2.0606 

96 

0.334772 

11601.05 

19. 717 

4280 .23 

0.0046419 

1.43994 

1.6602 

0.00076 

1.47330 

1.9975 

96 

0.334447 

11565.76 

19.343 

4026.42 

0. 0047564 

1.41268 

1.5940 

0.00075 

1.46629 

1.9406 

100 

0.034117 

11325.64 

10 .967 

3780.12 

0. 0046647 

1.36521 

1.5140 

0.00073 

1.46321 

1 .0097 

102 

Q.03376C 

11060.33 

10.589 

3541.13 

0. 0050222 

1.35753 

1.4397 

0.00072 

1.458C5 

1.0444 

104 

0.033436 

10629.54 

10.209 

3309.24 

0 . 0C51725 

1.32965 

1.3707 

0.00071 

1.45281 

1.0047 

136 

0.033066 

10572.86 

17.025 

3064.27 

0.0053375 

1.30155 

1.3066 

0.00070 

1.64740 

1 .7704 

106 

-0.032731 

10309.92 

17 .439 

2666.01 

0.0055195 

1.27322 

1.2469 

0.00066 

1.4 4244 

1.7416 

110 

0.032365 

10040.16 

17 .040 

2654.29 

0.0057213 

1.24467 

1.1914 

0.00067 

1.63649 

1.7103 

* 111.655 

0.032055 

9611 .40 

15 .721 

2463.69 

0. 0C59058 

1.22064 

1*1463 

0.00066 

1.43100 

1 .7032 

* 111.655 

0.000743 

2774.96 

4.033 

5.20 

0.0131372 

0.11017 

0.0942 

0.00436 

1.00664 

0 .9079 

112 

0.000740 

2767.10 

4.032 

5.21 

0.0130405 

0.11644 

0.0944 

0 .00441 

1.00600 

0 .9052 

114 

0. 000721 

2S62.31 

4.031 

5.26 

0.0124900 

0.12001 

0.0957 

a .00466 

1.00050 

0.0905 

116 

0.300704 

2936.26 

4.030 

5.31 

0.0119964 

0.12160 

0.0969 

0.00491 

1.00037 

0 .8776 

116 

0.000607 

3009.16 

4.026 

5.35 

0.0115559 

0.12321 

0.0962 

0.00516 

1.00010 

0 .0663 

120 

0.000672 

3081.13 

4.027 

5.39 

0.0111547 

0.12484 

0.0995 

0.00541 

1.90799 

0.6562 

122 

0.000657 

3152.27 

4.026 

5.43 

0.0107668 

0.12647 

0.1006 

0.00566 

1.00782 

0.0473 

12 4 

0.001643 

3222.66 

4.025 

5.46 

0.0104531 

0.12612 

0.1021 

0.00591 

1.00765 

0.6393 

126 

0.000630 

3292.37 

4.024 

5.49 

0.0101437 

0.12976 

0.1035 

0.00617 

1.00750 

0.0321 

128 

0.000616 

3361.46 

4.023 

5.52 

0.0096573 

0.13144 

0.1046 

0.00642 

1.00735 

G .6256 

130 

C. 000606 

3430.00 

4.022 

5.54 

0.0095911 

0.13311 

a .iasi 

0.00666 

1.90721 

0 .8197 

132 

0.000595 

3496.02 

4.021 

5.57 

0.0093427 

0.13478 

0.1075 

0.00694 

1.00707 

0.6143 

134 

0.000504 

3565.57 

4.Q2Q 

5.59 

0.0091103 

0.13646 

0.1066 

0.0072C 

1.00694 

0.6094 

136 

0.000573 

3632.66 

4.019 

5.61 

0.0006921 

0 . 13614 

0.1101 

0.00746 

1.90662 

0 .6 049 

136 

0.000563 

3699.39 

4.016 

5.63 

0.0066667 

0.13997 

0.1115 

0.00773 

1.90670 

0.7999 

140 

0.000554 

3765.72 

4.017 

5.64 

0.0064929 

0.14162 

0.1126 

0 .00601 

1.00650 

0.7951 

142 

0.300544 

3831. 70 

4.016 

5.66 

0.GU63096 

0.14366 

0.1142 

0.00029 

1.90647 

0 .7906 

144 

0.000536 

3897.36 

4.015 

5.66 

0.0061359 

0.14547 

0.1155 

0.00057 

1.00637 

0.7660 

146 

0.300527 

3962.72 

4.014 

5.69 

0. 0 U 79709 

0.14726 

0.1166 

0.00005 

1.00627 

0.7833 

146 

0.000519 

4027.79 

4.013 

5.70 

0.0076139 

Q. 14902 

0.1162 

0.00913 

1.00617 

0.7601 

150 

0 . 100511 

4092.59 

4.013 

5.72 

0.0076643 

0. 15076 

0.1195 

0.00941 

1 • 0 0 6u 7 

0.7772 

152 

0 .30050 3 

4157.14 

4.012 

5.73 

J* 0 u 75215 

0.15249 

0.1209 

0.00969 

1.00595 

0 .7745 

154 

0.000496 

4221.46 

4.011 

5. 74 

0.0073650 

0 .15420 

0.1222 

0.0099 6 

1.00569 

0.7721 

156 

0.000460 

4265. 56 

4.010 

5.75 

0.0072544 

0.15590 

0.1235 

0.01027 

1.00561 

0.7699 

156 

0.000401 

4349 .45 

4.010 

5.76 

0.C071291 

0.15756 

0.1249 

0 .01055 

1.00572 

0 .7676 

160 

0.000475 

4413.14 

4.009 

5.77 

0.0 U 70069 

0.15925 

0.1262 

0.01065 

1.00564 

0.7660 

165 

0 .000459 

4571.57 

4.007 

5,79 

0.0067264 

0. 16342 

0.1295 

0.01158 

1.00545 

0.7618 

170 

0 .000444 

4729.00 

4.005 

5.61 

9.0064730 

0.16754 

0.1326 

0.01233 

1.00526 

0 .7563 

175 

C. 000430 

4805 .55 

4.004 

5.63 

0. 0C62391 

0 .17164 

0.1361 

0.01310 

1.0 051 1 

0 .7552 

160 

0.300417 

5041.35 

4.002 

5.64 

0.0060236 

0.17572 

0.1393 

0.01366 

1.0 0496 

0.7525 

16 5 

0 . 000405 

5196.48 

..000 

5.66 

0 . 0 U 56249 

0.17976 

0.1426 

0.01467 

1.00461 

0 .7501 

190 

0.000393 

5351.06 

3.999 

5.07 

0.0056402 

0.16361 

0.1456 

0.01540 

1.30460 

C .7460 

195 

0 .303363 

5505.15 

3 . 99 7 

5.55 

a. 0054663 

0.16763 

1.14)0 

0.01631 

1.00455 

0 .7461 

200 

0.000372 

5655. 04 

3.995 

5.89 

0.0053077 

0.19162 

0.1521 

0.01715 

1.00443 

0 .7444 

210 

0.000354 

5965. 30 

J .992 

5.91 

0.0050159 

Q. 19966 

0.1564 

0.01667 

1.90420 

0 .7416 

220 

3.000337 

6270 .95 

3 .986 

5.92 

0.0047572 

0.20747 

0.1645 

0. 02065 

1 . 9 0 4 j 0 

0 .7394 

230 

3.000322 

6576.26 

3.964 

5.93 

0.0045260 

0.21517 

0 .1706 

0.02240 

1.00302 

0.7375 

240 

0.000306 

6601.66 

3.979 

5.94 

0.0043177 

0.22276 

0.1766 

0 .02437 

1.00366 

0.7360 

250 

C. 300295 

7107.54 

3.973 

5.95 

0. 0U41290 

0.23030 

0.1624 

0.02631 

1.0C350 

0 .7347 

26 0 

0.000263 

7494.25 

3.967 

5.96 

0 • C 0 395 71 

0.23773 

0 .1662 

0.02630 

1.90337 

0.7 330 

270 

fi. 3002 72 

7002.12 

3.959 

5.96 

0.0037996 

0.24507 

0.1939 

0.03034 

1.90324 

0.7331 

260 

0.000263 

0111 . 44 

3.951 

5.97 

0 . 0 (J 36546 

0.25232 

0.1995 

0.03242 

1,30312 

0.7326 

290 

0.003253 

0422.49 

3.942 

5.97 

0 . GO 3521 1 

0.25945 

0.2050 

0.03454 

1.90301 

0.7324 

33 0 

0 . 300245 

0735.40 

3.932 

5.98 

Q. Go 33972 

0.26655 

0.2105 

0.03671 

1.00291 

0.7322 

310 

0.000237 

9050.63 

3.922 

5.98 

0.0032621 

0.27357 

0*2150 

0.03692 

1.00201 

0.7323 

32 0 

0.000229 

9360.11 

1.910 

5.90 

0.0031747 

0.26052 

0.2211 

0.04117 

1.90272 

0.7325 

330 

3.000222 

9665. 05 

3.696 

5.99 

0.0030744 

0.26739 

0. 2263 

0.04345 

1.0 t 264 

0.7330 

340 

0.303215 

10010.50 

3.005 

5.99 

0 . 0 0 298 04 

0. 29421 

0.2315 

0.04577 

1.00256 

0.7335 
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C-2 


T HE RMOQYNAMIC PROPERTIES OF Oxr&EN 


7 ATM 


TEHP£»ATU«E 

KELVIN 


• 54.432 

56 
58 
60 
62 
66 
66 
68 
70 
72 

74 

76 

78 

80 

82 

86 

86 

88 

90 

92 

96 
96 
98 
100 
132 
10 4 
106 
108 
110 
112 

114 

* 114.011 

* 114.011 
116 

118 
12 0 
122 
12 6 
126 
12 8 
130 
132 

134 

136 

138 

14 0 
142 
144 
146 
148 

15 0 
152 

15 4 
15 6 
15 8 
160 
165 
170 
175 
180 
185 
190 

195 
20 0 
210 
220 
230 
240 

25 0 

26 0 
270 
280 

290 
300 
310 
32 0 
330 
340 


ISOBAR 


VOLUME 

ISOTHERM 

ISOCHORE 

internal 


DERIVATIVE 

DERIVATIVE 

energy 

CC/GMOLE 

CC ATH/GMOLE 

ATM/K 

J/GMOLE 

24.46 

285028 

3 8.94 

-6166.4 

24.61 

277615 

36.04 

-6105. J 

24.78 

26832b 

36.92 

-5996.7 

24.95 

259221 

35.83 

-5892.4 

25.12 

250298 

34.76 

-5766.0 

25.30 

241554 

33.71 

-5679.7 

25.48 

232985 

32.69 

-5573.4 

25.66 

224588 

31.69 

-5467.0 

25.85 

216361 

30.71 

-5360.5 

26.06 

208299 

29.76 

-5254. t 

26.24 

200401 

26.83 

-5147.5 

26.44 

192662 

27.92 

-5040.6 

26.65 

185079 

27.03 

-4934.3 

26.86 

177650 

26.16 

-4627.1 

27.07 

170370 

25.31 

-4720.9 

27.29 

163237 

24.46 

-4612.6 

27.52 

156248 

23.67 

-4505.3 

27.75 

149396 

22.66 

-4397.5 

27.99 

142665 

22.10 

-4269.5 

28.26 

136105 

21*35 

-4161.2 

28.49 

129655 

20*61 

-4072.5 

28.75 

123331 

L9.66 

-3963.4 

29.02 

117138 

19.17 

-3653.8 

29.30 

111046 

16.46 

-3743.7 

29.59 

105060 

17.66 

-3633.0 

29.90 

99225 

17.13 

-3521.6 

30.21 

93476 

16.46 

-3409.4 

30.54 

67631 

15.64 

-3296.4 

30.89 

62265 

15.20 

-3162.4 

31.25 

76634 

14.58 

-3067.3 

31.63 

71474 

L 3*97 

-2950.9 

31.63 

71444 

13.96 

-2950.2 

1160.34 

6904 

0.060 

2115.3 

1191.15 

7169 

0.076 

2167.4 

1221.54 

7431 

0.075 

2216.9 

1251.42 

7666 

0 .073 

2269.6 

1280.85 

7 935 

0.071 

2319.5 

1309.87 

8177 

0.069 

2366.9 

1338.53 

6415 

0.067 

2417.7 

1366.87 

6647 

0.065 

2466.0 

1394.92 

6676 

0 * 064 

2513.6 

1422.71 

9100 

0.06 2 

2561.3 

1650.25 

9322 

0.061 

2600.4 

1477.58 

9540 

0 .059 

2655.2 

1504.71 

9755 

0.056 

2701.6 

1531.65 

9966 

0.057 

2747.9 

1558.43 

10176 

0.056 

2793.8 

1585.04 

10366 

0.055 

2839.5 

1611.52 

10592 

0 .054 

2665.1 

1637.85 

10797 

0.053 

2930.4 

1664.06 

10999 

0.052 

2975.5 

1690.16 

11200 

0.051 

3020.5 

1716.14 

11399 

0.050 

3065.3 

1742.02 

11597 

0.049 

3110.0 

1767.81 

11794 

0.049 

3154.5 

1793.50 

11989 

0 .046 

3196.9 

1857.38 

12472 

0.046 

3309.5 

1920.79 

12949 

0.044 

3419.3 

1943.81 

13420 

0.043 

3528.7 

2046.47 

13887 

0.041 

3637.5 

2108.81 

14349 

0.040 

3746. J 

2170.89 

14807 

3.039 

3654.0 

2232.72 

15262 

0.036 

3961.6 

2294.33 

15714 

0.037 

4069.3 

2416.97 

16610 

3.035 

4263.5 

2538.96 

17497 

0.033 

4497. J 

2660.42 

18376 

0.031 

4709.9 

2751.43 

19249 

Q.030 

4922.5 

2902. Q6 

20117 

0.029 

5134.7 

3022.37 

20981 

0.026 

5346.6 

3142.40 

21640 

0 .027 

5.556.9 

3262.20 

22697 

0.026 

5771.0 

3381.78 

23550 

0.025 

5963.2 

3531.18 

24401 

0.024 

6195.7 

3620.42 

25250 

0.023 

6406.5 

3739.51 

26096 

0.022 

6621.7 

3858.48 

26941 

0.022 

6635.3 

3977.33 

27784 

0.021 

7049.5 


ENTHALPY 

ENTROPY 

c v 

C D 

VELOCITY 



P 

OF SOUND 

J/GMOLE 

J/GMOLE-K 

J7G HOLE 

. -K 

M/SEC 

-6171.0 

67.13 

35.65 

53.24 

1161 

-6067.6 

66.64 

35.31 

53.23 

1151 

-5961.1 

73.51 

34.89 

53.22 

1138 

-5674.7 

72.31 

34.46 

53.22 

1 12a 

-5768.2 

74.06 

34.00 

53.22 

1112 

-5661.8 

75.75 

33.70 

53.23 

10 99 

-5555.3 

77.36 

33.33 

53.24 

10 66 

-5446.8 

76.97 

32.97 

53.26 

1072 

-5342.2 

60.52 

32.62 

53.29 

1056 

-5235.6 

02.02 

32.29 

53.33 

1044 

•5126.9 

63.46 

31.96 

53.37 

1029 

-5622.1 

64.91 

31.65 

53.43 

1015 

-4915.1 

66.29 

31.34 

53.49 

1000 

-4600.1 

87.65 

31.05 

53.57 

985 

-4700.6 

68.97 

30.76 

53.65 

970 

-4593.4 

90.27 

30.48 

53.76 

955 

-4405.6 

91.53 

30.22 

53.87 

939 

-4377.9 

92.77 

29.96 

54.01 

924 

-4269.7 

93.99 

29.70 

54.16 

908 

-4161.2 

95.18 

29.46 

54.34 

692 

-4052.3 

96.35 

29.22 

54.53 

075 

-3943.0 

97.50 

26.99 

54.76 

859 

-3033.2 

96*64 

26.76 

55.01 

842 

-3722.9 

99.75 

26.54 

55.30 

025 

-3612.0 

100.65 

28.33 

55.62 

000 

-3500.4 

101.93 

26.12 

55.96 

791 

-3366.0 

1*3.06 

27.92 

56.40 

773 

-3274.6 

1-4.06 

27*72 

56.86 

755 

-3160.5 

1-5.11 

27.53 

57.40 

737 

-3045.1 

1-6.15 

27.34 

56.00 

710 

-2926.4 

107.16 

27.16 

56.70 

699 

-2927.6 

107.19 

27.16 

58.70 

699 

2930.3 

158.63 

23.35 

37.55 

189 

3012.3 

169.26 

22.66 

36.64 

191 

3065.3 

159.90 

22.70 

36.21 

194 

3157.2 

loO .51 

22.55 

35.6b 

19b 

3226.0 

lol. 39 

22.42 

35.16 

199 

32 97.9 

161.66 

22.31 

34.75 

201 

3367.0 

162.21 

22.20 

34.37 

203 

3435.4 

162.75 

22.11 

34.03 

205 

3503.2 

163.20 

22.02 

33.73 

207 

3570.4 

163.79 

21.95 

33.45 

210 

3637.0 

lo4.29 

21.87 

33. 20 

212 

3703.2 

164.76 

21.61 

32.97 

214 

3766.9 

loS.26 

21.75 

32.76 

216 

3634.2 

165.73 

21.70 

32.56 

218 

3699.2 

166.19 

21.65 

32.39 

220 

3963.6 

166.64 

21.60 

32.22 

222 

4026.1 

167.09 

21.5b 

32.07 

223 

4692.1 

167.52 

21.52 

31.93 

225 

4155.6 

167.95 

21.48 

31.60 

227 

4219.3 

166.37 

21 .45 

31.66 

229 

4262.5 

166.76 

21.42 

31.57 

231 

4345.6 

169. 19 

21.39 

31.46 

232 

4406.4 

169.59 

21.36 

31.36 

234 

4471.0 

169.96 

21.33 

31.27 

236 

4626.9 

173.94 

21.27 

31.06 

240 

4701.7 

171.87 

21.22 

30.88 

244 

4935.7 

172.76 

21.16 

30.73 

245 

5069.0 

173.62 

21 .14 

30.59 

252 

5241.7 

174.46 

21.11 

30.47 

256 

5393.6 

175.27 

21.06 

30.37 

260 

5545.4 

176.06 

21.06 

30.28 

264 

5696.6 

176.03 

21.04 

30.19 

267 

5997.8 

178.30 

21.01 

30.06 

274 

62 97.8 

179.69 

20 .99 

2 9.95 

251 

6596.9 

101.02 

20.96 

29.07 

269 

6895.3 

162.29 

20.97 

29.00 

294 

7193.1 

163.51 

20.98 

29.76 

301 

7490.5 

164.67 

20.99 

29.73 

307 

7767.7 

105.79 

21.01 

29.71 

313 

8064.7 

106.07 

21.04 

29.70 

319 

8361.8 

167.92 

21.07 

29.71 

324 

6679. C 

166.92 

21.11 

29.73 

330 

8976.4 

109.90 

21.16 

29.75 

335 

9274.0 

190. 64 

21.21 

29.70 

341 

9572*0 

191.76 

21.27 

29.02 

346 

96 70.5 

192.65 

21.33 

29.87 

351 
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C-2 

THE RHO 0 Y NA Ml C PROPERTIES OF QX YGtN 


7 4 T H ISOBAR 


TEMPERATURE 

DENSITY 

V ( OH/ 0 Vl_ 

VtOP/OU^ 

- V ( DP f 0 V > T 

(QV/OTk/V 

( 

thermal 

VISCOSITY 

thermal 

OIELECThIL 

PRANQTL 






:onouctivity 


3 IFFUSIV ITY 

constant 

KUMbER 

KELVIN 

GMOLE/CC 

J/GHOLE 

CC- ATM/J 

ATM 

1 / KELVIN 

Hh/CM-K 

G/CN-S 
X ICR 

SQ CH/SEC 



• 54. 

432 

0.040846 

15917.65 

25.738 

11642.15 

0 • G 0 33445 

1.93049 

6.2153 

0 .00089 

1.56890 

5.3565 

56 


0.040631 

15782.69 

25.515 

11279.61 

0. 0*33726 

1.91621 

5.8846 

0.00J8S 

1.56546 

5 .1C 04 

58 


0.040356 

15608.86 

25.224 

10828.69 

0. 0C34097 

1.09730 

5.4904 

0.00088 

1.561,5 

4 • a 1 3 1 

6 0 


0.040061 

15433.05 

25.926 

10389.76 

0.0034464 

1.87765 

5.1252 

0.00068 

1. 5 56o 4 

4.5346 

t>2 


0.039804 

15255.18 

25.621 

9962.78 

0.0034666 

1.85731 

4.7668 

0.00068 

1.55 2 <.2 

4.2867 

54 


0 . 'J 395 25 

15075.16 

25.309 

954-7.46 

0. 0035310 

1.83633 

4 .4732 

0.00067 

1.54778 

4 .C 522 

66 


0.339245 

14892.91 

24 . 991 

9143.57 

0.0*35751 

1.61474 

4.1827 

0.00067 

1.5 4333 

3.0351 

68 


0.038964 

14706.31 

24.668 

8750.64 

0.0036214 

1.79259 

3.9135 

0.00066 

1.53806 

3.o34C 

70 


0.038681 

14521.28 

24. 339 

8369.02 

0.0436700 

1.76992 

3 . 6 64 1 

0.00066 

1.53437 

3.44/8 

72 


0.338396 

14331.72 

24. 0C5 

7997.67 

0.0037210 

1.74675 

3.4329 

0. 0 0 0 65 

1.52907 

3.2754 

74 


0.038109 

14139.53 

23.667 

7637.13 

0.0437747 

1.72312 

3.2108 

0.00085 

1.52534 

3.1157 

76 


0.037821 

13944.55 

23.324 

7286.57 

0.0038313 

1.69907 

3.0 20 3 

0.00064 

1.52079 

2.968P 

78 


0,037530 

13746.71 

22 .977 

6945.95 

0.0638911 

1.67463 

2 . 836** 

0.00063 

1.5 16^1 

2.0314 

90 


0.337236 

13545.89 

22 .626 

6615.03 

0. 00 39544 

1.64981 

2.666* 

0.00003 

1.5 llol 

2.7C51 

32 


C. 136941 

13341.96 

22.27 2 

6293.57 

0. 0 U 40215 

1.62466 

2.5081 

0.00082 

1.5 0646 

2.5806 

84 


0.036642 

13134.76 

21.915 

5901.36 

0.0040927 

1.59918 

2.3 616 

0.00061 

1.50231 

2.4811 

96 


0.336341 

12924.17 

21 .555 

5678.15 

0.0641685 

1.57340 

2.2261 

D. 00080 

1.49761 

2.3 621 

88 


0.336036 

12710.02 

21 .193 

5383.73 

0.0042493 

1.54735 

2.1304 

0.0006C 

1.492a? 

2.2911 

90 


0.035728 

12492.15 

20.828 

5097.87 

0. DO 43357 

1.52104 

1 .9836 

0.00079 

1.488b 6 

2.2076 

92 


0.035416 

12270.35 

20 .461 

4020.36 

0.0044282 

1.49448 

1.8757 

0.00078 

1 .4 63<: 5 

2.131? 

94 


0. 335101 

120 44 • 47 

20 .092 

4550.99 

0.0045277 

1.46769 

1.7755 

0.00077 

1.4 7836 

2 .* 616 

96 


0.334781 

11814.25 

n. 721 

4289.54 

0.0046349 

1.44067 

1.6825 

0.00076 

1.4 7342 

1.4905 

98 


D. 034456 

11579.47 

19.347 

4035.60 

0.0047507 

1.41344 

1 .5962 

Q. 00075 

1.46842 

1.9414 

100 


0.034126 

11339.66 

19 .972 

3789.57 

0.0048762 

1.36601 

1 .5161 

0.00073 

1.46335 

1 .69-33 

102 


0.333790 

11395.12 

18.595 

3550.66 

0.0050129 

1.35637 

1.4410 

0.30072 

1.4582 0 

1.0449 

104 


0.333448 

10644.94 

19 .215 

3318.86 

0.0051621 

1.33052 

1.3727 

0.00071 

1.45297 

1.0050 

106 


0.033099 

10566.94 

17.833 

3093.97 

0*0053259 

1.30246 

1.3J65 

Q.GG07C 

1.44764 

1.7706 

108 


0.032743 

10326.73 

17.447 

2875.81 

0. OC 55065 

1.27418 

1.2466 

0.00068 

1.44222 

1.7417 

110 


'Q. 332378 

10057.75 

17 ,057 

2664.23 

0.0057066 

1.24567 

1.1932 

0.00057 

1.43667 

1.7161 

112 


0.032003 

9781.52 

15.663 

2456.94 

0.0659297 

1.21691 

1.1414 

0.00066 

1 . 4 31u 0 

1.7001 

114 


0.031618 

9497.35 

16.262 

2259.67 

0 • C661802 

1.18766 

1.0930 

0.00064 

1.42519 

1 .6876 

* 114. 

Cll 

0.031616 

9495 .71 

15.26 0 

2250.74 

0.0661017 

1.16771 

1.0927 

0 .00064 

1.42515 

1 .6877 

* 114. 

Oil 

0.300862 

2784. 48 

4.040 

5.95 

0.0134861 

0.12276 

0.0 97 8 

0.00379 

1.0 10t6 

0 .9345 

116 


0.000640 

2660.37 

4.038 

6.02 

0. 0128780 

0.12425 

d.G99u 

0.00402 

1.0 lOu 0 

0 .9168 

118 


0.000619 

2936.31 

4.037 

6.06 

0* C123315 

0.12577 

0.1002 

0.00424 

1.0C975 

C • 9 C 1 3 

12 0' 


0.300799 

3011.04 

4.037 

6.14 

0.0118437 

0.12732 

J .1014 

0.00447 

1.00951 

0.0078 

122 


0.000761 

3064.70 

4.036 

6.20 

0.0114047 

0.12666 

0.1027 

0.00469 

1.0C929 

0.8758 

12 4 


0.000763 

3157.41 

4.035 

6.24 

0.0110069 

0.13046 

0*1039 

0.00492 

1.0 G9b9 

0.8653 

126 


0.000747 

3229.28 

4.034 

6.29 

0.01C6443 

0.13206 

0.1052 

0.00514 

1.0 0 869 

i .8558 

128 


0.000732 

3300.36 

4.033 

6.33 

0.0103117 

0.13366 

0.1065 

0.00537 

1.00871 

C .6474 

130 


0.000717 

3370.76 

4.032 

6.36 

0.0100054 

0.13526 

0.1076 

0.00560 

1.00853 

0.0398 

132 


0.000703 

3440.56 

4.032 

6.40 

0.0097218 

0.1369C 

0.1091 

0.00582 

1.0C8J6 

5 .8329 

134 


0.300690 

3509.76 

4.031 

6.43 

0.0094584 

0.13653 

0.1104 

0.00605 

1. DC 820 

j .8266 

136 


0.000677 

3576.43 

4.030 

6.46 

0.0692127 

0.14020 

0.1117 

0.00628 

1.OO0U5 

0.8206 

138 


0.000665 

3646.62 

4.029 

6.48 

0. 0089829 

0.14206 

0.1130 

0.00653 

1.00791 

0 .0143 

140 


0.000653 

3714.35 

4.028 

6.51 

0.0087673 

0.14390 

0.1143 

0.00677 

1.00777 

0 .0C64 

142 


0 .000642 

3781.67 

4.027 

6.53 

0.00 85643 

0.14571 

0.1156 

0.00701 

1.0C763 

0 .0031 

144 


0.300631 

3846*60 

4.026 

6.55 

0. 0003729 

0.14750 

0.1169 

0.00726 

1.00751 

G .7904 

146 


0.000621 

3915.17 

4.025 

6.57 

0.0081920 

0.14926 

0.1162 

0.00750 

1.00736 

0.7941 

148 


0.000611 

3961.40 

4.024 

6.59 

0. 0080205 

0.15100 

0.1196 

0 .00774 

1.00726 

C .7902 

150 


0.300601 

4047.31 

4.023 

6.61 

0.0078577 

0.15271 

0.1209 

0.00799 

1.00715 

3 .7 66 7 

15 2 


0.0U0592 

4112.93 

4.023 

6.63 

0.0077028 

0.15441 

0 .1222 

0.00824 

1.0 0 7O4 

0.7635 

154 


0.000563 

4178.27 

4.022 

6.64 

0.0075553 

0.15610 

0.1235 

0.00849 

1.00693 

C .7005 

156 


0.000574 

4243.35 

4.021 

6.66 

0 . 0 C 74145 

0 .15776 

0.1246 

0.00874 

1.0 Q6d3 

0 .7 77® 

15 8 


C. 300566 

4306.19 

4.020 

6.67 

0.0072800 

0.15942 

0.1261 

0.00899 

1.00673 

0.7754 

160 


U .000558 

4372,79 

4.019 

6.66 

0.0071512 

0.16105 

0.1274 

0.00924 

1.00663 

0 .7733 

165 


0.000538 

4533.37 

4.017 

6.71 

0.0068523 

0.16515 

0.1307 

0.00986 

1.00640 

b.7602 

170 


0.100521 

4692.75 

4.015 

6.74 

0.0465810 

0.16921 

0.134b 

0.01352 

1.00619 

0.7640 

175 


0.000504 

4851.11 

4.013 

6.76 

0. 0663342 

0.17325 

0.1372 

0.01119 

1.00549 

0.7604 

180 


0.000469 

5008.57 

4.012 

6.79 

0.0061079 

0.17727 

0. 1404 

0.01166 

1.00591 

0.7572 

185 


0.000474 

5165.25 

4.010 

6.60 

0.0058996 

0.18127 

0.1436 

0.01254 

1.00564 

C .7544 

190 


0 .300461 

5321.25 

4.00 8 

6.62 

0.0057070 

0.18525 

0.1466 

0.01324 

1.00548 

0 .7519 

195 


Q .000446 

5476.67 

4.006 

6.64 

0. 0655282 

0.18922 

0 .1499 

0.01395 

1.00532 

0 .7497 

200 


0.000436 

5631.61 

4.004 

6.85 

0. 0053616 

0.19317 

0.1531 

0.01468 

1.0 0518 

Q .7477 

210 


0.000414 

5940.31 

4.000 

6.67 

3. 0050600 

0.20J95 

0.1593 

0.01616 

1.00492 

J .7445 

22 0 


0.000394 

6247.94 

3.996 

6.69 

0.0647937 

0.20666 

0.1654 

0.01769 

1.0 0466 

0.7419 

230 


0.000376 

6555.00 

3 .991 

6.91 

0.0045565 

0.21629 

0.1714 

0 .01927 

1.00447 

0.7397 

240 


0.000360 

6661.96 

3.986 

6.92 

3.0643435 

0.22365 

0.177** 

0.02089 

1.00427 

C .7360 

25 0 


0.300345 

7169.24 

3.980 

6.93 

3. 0C41509 

0.23131 

0.1832 

0.02256 

1 « O C 4 j 9 

0 .7365 

260 


0.300331 

7477.21 

3 .974 

6.94 

0.0639758 

0.23670 

0 .1069 

0.02427 

1.00343 

0.7354 

27 0 


0.000318 

7786.23 

3 . 966 

6.95 

Q • 0036158 

0.24599 

0.194o 

0.02602 

1.00378 

U .7345 

280 


0.300307 

6096.60 

3 .95 8 

6.96 

0. 0 C 366 08 

C . 25320 

0.2002 

0.02791 

1 « J C 3 o 4 

C .7 339 

290 


G. J0Q29b 

6406.61 

3 .94 9 

6.96 

0.0635333 

0.26029 

0.205? 

0.02963 

1.0C351 

0 .7336 

30 0 


0.000266 

5722.5b 

3.939 

6.9 7 

0.0034079 

0.26737 

0.2111 

0.03149 

1.003J9 

0.7333 

310 


0.000276 

9030 .47 

3.929 

6.97 

0.0032915 

0.27436 

0.2164 

0.03339 

1.0 0326 

C.7333 

32 0 


C. 000267 

9356.72 

3.916 

6.96 

0.0031830 

0.26126 

0.2217 

0.03532 

1.JC316 

0 .7335 

33 0 


0.300259 

9677.38 

3.904 

6.96 

0.0030617 

0.28613 

0.2269 

0.03728 

1.00308 

0.7336 

3^0 


0. 000251 

10000.59 

3 .890 

6.99 

0.0029669 

0.29492 

0.2320 

0.03927 

1.00299 

Q ,7343 


* TWO-PHASE SOUND ARY 


185 



thermodynamic properties OF OXYGcN 


0 ATM 


TEMPERATURE 

KELVIN 


* 54.444 

56 
58 
60 
62 
64 
66 
68 
70 
72 

74 

76 

78 

SO 

82 

86 

86 

88 

90 

92 

94 
96 
98 
100 
10 2 
106 
106 
10 6 
110 
112 

114 

116 

• 116.134 

* 116.134 
116 

120 

122 

126 

126 

126 

130 

132 

134 
136 

135 
140 
142 
144 
146 
148 
150 
152 

154 
156 

155 
160 
165 
170 
175 
160 
185 
190 

19 5 
230 
210 
220 
230 
240 
25 0 
260 
270 
28 0 

29 0 

30 0 
310 
320 

33 0 

34 0 


ISO0AR 


VOLUME 

CC/GMOLE 


ISOTHERM ISOCHORE 
DERIVATIVE DERIVATIVE 
CC ATM/GMOLE ATM/K 


INTERNAL 

ENERGY 

J/GHOLE 


enthalpy entropy 
J/CMOLE J/GMOLE-K 


J/G MOLE -K 


VELOCITY 
OF SOUNO 
N/ SEC 


24.46 

285152 

36.94 

24.61 

277796 

36.05 

24.76 

268509 

36.93 

24.95 

259407 

35*64 

25.12 

250486 

34.77 

25.30 

241744 

33.72 

25.48 

233177 

32.70 

25.66 

224783 

31.70 

25.55 

216558 

30.72 

26.04 

206499 

29.77 

26.24 

200603 

26.64 

26.44 

192666 

27.93 

26.64 

165287 

27.04 

26.85 

177660 

26.17 

27.07 

170564 

25.32 

27.29 

163454 

24.49 

27.51 

156 466 

23.66 

27.74 

149622 

22.69 

27.96 

142912 

22.11 

28.23 

136336 

21.36 

26.49 

129690 

20.62 

28.75 

123570 

19.89 

29*02 

117373 

19.19 

29.30 

111295 

16,49 

29.59 

105333 

17.81 

29.89 

99462 

17*15 

30.20 

93739 

16.49 

30.53 

66109 

15.65 

30.67 

52560 

15.22 

31.23 

77116 

14.60 

31.61 

71762 

13.99 

32.01 

66495 

13.36 

32.04 

66145 

13.34 

1019.22 

6799 

0.092 

1045.31 

7060 

0.069 

1072.66 

7334 

0.066 

1099,54 

7601 

0.084 

1125.93 

7659 

0*061 

1151.92 

6111 

0.079 

1177.55 

8357 

0.077 

1202.86 

6596 

0.075 

1227.88 

6834 

0.073 

1252.65 

9065 

0.071 

1277.17 

9293 

0.070 

1301.48 

9517 

0.066 

1325.59 

9739 

0.067 

1349.52 

9957 

0.065 

1373.29 

10172 

0.064 

1396.90 

1036b 

0.063 

1420.36 

10596 

0.061 

1443.70 

10605 

0.060 

1466.91 

11012 

3.059 

1490.01 

11217 

0.058 

1513.00 

11420 

0.057 

1535.90 

11622 

0.056 

1558.69 

11622 

3.355 

1615.31 

12317 

0.053 

1671.46 

12604 

0.051 

1727.19 

13264 

0.049 

1752.56 

13759 

3.048 

1837.61 

14229 

0 .046 

1892.38 

14695 

0.045 

1946.91 

1515c 

0.044 

2001.21 

15614 

0.042 

2109.22 

16521 

0.040 

2216.58 

17415 

0.036 

2323.40 

1 6 3 06 

0 .036 

2429.77 

19166 

0.035 

2535.75 

20U61 

0.033 

2641.41 

20931 

0.032 

2746.79 

21796 

0.030 

2851.93 

22656 

0.029 

2956.86 

23516 

0.026 

3061.61 

24371 

0 .027 

3166.20 

25224 

0.026 

3270.64 

26074 

0.025 

3374.95 

26922 

0*025 

3479.15 

27769 

0.024 


-6166.2 

-6166.4 

67.13 

-6105.5 

-6C55.5 

66 . 63 

-5999.2 

-5979.1 

70.50 

-5692.9 

-5872.7 

72.30 

-5786.6 

-5766.2 

74.05 

-5660.3 

-5659.6 

75.74 

-5574.0 

-5553.3 

77.37 

-5467.6 

-5446.6 

76.96 

-5361.2 

-5340. 3 

60.51 

-5254.6 

-5233.7 

62.01 

-5146.2 

-5127.0 

83.47 

-5041.6 

-5020.2 

64.90 

-4934.8 

-4913.3 

66.26 

-4626.11 

-4606.2 

07.64 

-4720.9 

-4699.0 

88.96 

-4613.7 

-4591.6 

90.26 

-4506.3 

-4464.0 

91.52 

-4396.6 

-4376.1 

92.76 

-4290.6 

-4267.9 

93.90 

-4162.3 

-4159.5 

95.17 

-4073.7 

- 4 u 50 . 6 

96.34 

-3964.7 

-3941.4 

97.49 

-3655. 2 

-3631.6 

90.62 

-3745.1 

-3721.4 

99.74 

-3634.5 

-3610.5 

100.63 

-3523.2 

-3499.0 

101.92 

-3411.2 

-3366.7 

1*2.99 

-3296.3 

-3273.5 

104.34 

-3164.4 

-3159.3 

1U5.09 

-3069.4 

-3044.1 

1*6.13 

-2953.1 

-2927.5 

107.16 

-2635.4 

-2609.4 

1*6.19 

-2827.5 

-2601*5 

106.26 

2129.9 

2956.1 

157.83 

2160.1 

3027.4 

156.44 

2232.9 

3102.5 

159.07 

2284.8 

3176.1 

159.66 

2335.8 

3246.5 

lot). 27 

2366.2 

3319.9 

160.64 

2435. i 

3390.4 

161.40 

2465.0 

3460.0 

161.94 

2533.6 

3529.0 

162 .46 

2581.6 

3597.2 

lo2*96 

2629.6 

3664.6 

lbl.46 

2677.0 

3731.9 

1 o3. 97 

2724.0 

3796.6 

164.45 

2770.6 

3664.7 

164.91 

2617.3 

3930.4 

165.37 

2863.5 

3995.8 

lo5 * 63 

2909.4 

4060.6 

166.27 

2955.2 

4125.5 

166.70 

3000.6 

4169.6 

167.13 

3046.1 

4253.9 

167.55 

3091.3 

4317.6 

167.96 

3136.3 

4361.3 

lo6.36 

3181.2 

4444.7 

lo6 . 76 

3292.6 

4602.2 

169.73 

3 4 U J . 6 

4756.5 

170.66 

3513.6 

4913.8 

171.57 

3623.4 

5066.3 

172.44 

3732.5 

5222.1 

1/3.26 

3641.2 

5375.2 

174.09 

3949.5 

5527.7 

174.89 

4057.5 

5679.7 

175.66 

4272.7 

5962.5 

177.13 

4467.0 

6263.6 

178.54 

4700.6 

6564.0 

179.87 

4913.7 

6663.3 

101.14 

5126.5 

7162.0 

102.36 

5339.0 

7460.2 

163.53 

5551.5 

7778.0 

104.66 

5764.0 

6075.7 

105.74 

5976.5 

6373.4 

106.76 

6169.3 

6671.1 

107.79 

6402.4 

6966.9 

106.77 

6615.6 

9267.0 

109.72 

6629.7 

9665.4 

190.63 

7044.0 

9664.3 

191.53 


35.65 

53.23 

1161 

35.31 

53.22 

1151 

34 .69 

53.22 

1139 

34.46 

53.21 

1 12b 

34.09 

53.22 

1113 

3J .70 

53.22 

1099 

33.33 

53.24 

108b 

32.98 

53.26 

10 72 

32.63 

53.29 

1058 

32.29 

53.32 

1044 

31.97 

53.36 

1030 

31.65 

53.42 

1015 

31.35 

53.46 

1000 

31.05 

53.56 

986 

30.77 

53.64 

970 

30.49 

53.74 

955 

30.22 

53.66 

940 

29.96 

53.99 

924 

29.71 

54.15 

908 

29.46 

54.32 

892 

29.22 

54.51 

676 

28.99 

54.74 

659 

28.77 

54.99 

843 

28 .55 

55.27 

626 

28.33 

55.59 

809 

26.13 

55.95 

792 

27.92 

56.36 

774 

27.73 

56.82 

756 

27.54 

57.35 

738 

27.35 

57.95 

719 

27.17 

56.63 

700 

26.99 

59.42 

681 

26.96 

59.46 

679 

23.29 

38.66 

189 

2 3.15 

37.88 

191 

22.91 

37.14 

194 

22.74 

36.51 

197 

22.60 

35.95 

199 

22.47 

35.4b 

201 

22.35 

35.02 

204 

22 .25 

34.63 

206 

22.15 

34.26 

208 

22.0b 

33.97 

210 

21.96 

33.66 

212 

21.91 

33.42 

214 

21.65 

33.19 

216 

21.79 

32.97 

218 

21.73 

32.77 

220 

21.66 

32.59 

222 

21.63 

32.42 

224 

21.59 

32.26 

226 

21.55 

32.11 

228 

21.51 

31.96 

230 

21.46 

31.65 

232 

21.44 

31.73 

233 

21.41 

31.62 

235 

21.34 

31.37 

239 

21.29 

31.16 

244 

21.24 

30.96 

248 

21.19 

30.62 

252 

21.16 

30.66 

256 

21.12 

30.56 

259 

21.10 

30.45 

263 

21.07 

30.36 

267 

21.04 

30.20 

274 

21.01 

30.07 

281 

21.00 

29.97 

286 

20.99 

29,90 

294 

20.99 

29.84 

301 

21 .00 

29.80 

307 

21.02 

29.78 

313 

21.05 

29.76 

319 

21.06 

29.76 

324 

21.12 

29. 77 

330 

21.16 

29.79 

335 

21.21 

29. 82 

341 

21.27 

29.66 

346 

21.33 

29.91 

351 


two-phase boundary 
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T HE RMO OYN AM I C PROPERTIES OF 3X YG&N 


C-2 


« ATM IS034R 


TEMPERATURE DENSITY 

V<Ort/OV>_ 

p 

VOP/OU^ 

-V <OP/OV )- 

KELVIN GHQI.E/CC 

J/GMOlE 

CC- ATM7J 

ATM 

♦ 54.444 0. 040848 

15923.69 

25. 73 7 

11647.77 

56 0.040635 

15789.80 

25.516 

11200.17 

56 0.04C36G 

15616.23 

25.225 

13837.06 

60 0.040005 

15440 .63 

25.92 7 

1 J398.2J 

62 0.039300 

15262 .97 

25.621 

9971.24 

64 0.039529 

15383.17 

25.310 

9555.97 

66 0.039250 

14901.14 

24 .992 

9152.11 

60 0.038968 

14716.78 

24.669 

8759.42 

70 0.038605 

14529.99 

24.340 

8377.64 

72 0. 030401 

14340.69 

24.006 

8006.53 

74 0.030114 

14148.74 

23.660 

7645.84 

76 0.03702b 

13954.07 

23 .325 

7295.32 

76 0.037535 

13756.52 

22 .97 0 

6954.75 

80 0.037242 

13556. Od 

22 .620 

6623.67 

82 0.036946 

13352.39 

22.274 

6302.47 

84 0.036648 

13145.52 

21.917 

5990.30 

86 0.036347 

12935.29 

21.550 

5607.14 

88 0.036043 

12721.54 

21.195 

5392.70 

90 0.335735 

125D4 .02 

20.831 

5106.98 

92 0.035424 

12282.63 

20 .464 

4029.53 

94 0.035100 

12057. 16 

20 . 095 

4560.22 

96 0.034709 

11027.42 

19.725 

4290.63 

98 0.034464 

11593.13 

19 .352 

4045.17 

100 0.034135 

11354.05 

16.977 

3799.02 

102 0.033799 

11139.00 

16 .601 

3560.16 

104 0.033450 

10060 .33 

18 .222 

3320,46 

106 0.033110 

10604.96 

17.040 

3103.66 

108 0.032754 

10343.44 

17 .455 

2605.60 

110 0.032390 

10075.27 

17 .066 

2674.09 

112 0.032016 

9799.91 

16.673 

2466.94 

114 0.031632 

9516. 70 

15.274 

2269.99 

116 0.031236 

9224.92 

15 .060 

2077.05 

* 116.134 0.031209 

9205.05 

15.640 

2064.33 

* 116.134 0.000901 

2709.30 

4.046 

6.67 

118 0.000957 

2062.25 

4.045 

6.75 

120 0.000932 

2940.01 

4.045 

6.04 

122 0.000909 

3016.41 

4.Q44 

6.91 

124 0.000680 

3091.62 

4.044 

6.98 

126 0.000668 

3165. 77 

4.043 

7 • «, 4 

120 0.000849 

3230.90 

4.043 

7.10 

130 0.000831 

3311.34 

4.042 

7.15 

132 0.000814 

3382.94 

4.042 

7.19 

134 0.000790 

3453.05 

4.041 

7.2 4 

136 0.000703 

3524.13 

4.040 

7.28 

138 0.000760 

3593.83 

4.039 

7.31 

140 0.000754 

3662.99 

4.036 

7.35 

142 0.000741 

3731.67 

4.036 

7.38 

144 0.000720 

3799.09 

4.037 

7 .41 

146 0.000716 

3067 .69 

4.036 

7.43 

148 0.000704 

3935-. 09 

4.035 

7.46 

150 0.000693 

4002.13 

4.034 

7.48 

152 0.000602 

4060.03 

4.033 

7.51 

154 0.000671 

4135. 20 

4.032 

7.53 

156 0. 000661 

4201.27 

4.031 

7.55 

150 0.000651 

4267.05 

4.030 

7.57 

160 G. 000642 

4332.57 

4.03d 

7.58 

165 0.300619 

4495.30 

4,027 

7.62 

170 0.300590 

4656.65 

4.025 

7.66 

175 0.000579 

4016.01 

4,023 

7.69 

100 0.300561 

4975.94 

4.021 

7.72 

185 0.300544 

5134.16 

4.019 

7.74 

190 0.003526 

5291.60 

4.017 

7.77 

195 0.000514 

5440.35 

4.015 

7.78 

200 0.00050C 

5604.53 

4.013 

7,60 

210 0.000474 

5915.40 

4.009 

7.03 

220 0.000451 

6225.08 

4,004 

7 .86 

230 0.JQ043C 

6533.09 

3.99 9 

7.06 

240 C. 000412 

6042.40 

3.994 

7.9 ) 

250 0.000394 

7151.00 

3.908 

7.91 

260 0.000379 

7460.31 

3.901 

7.92 

270 0.000364 

7770.47 

3.973 

7.94 

260 O.J00351 

9001. 00 

3. 965 

7.94 

290 0.000338 

0394.84 

3.956 

7.95 

3u0 0.000327 

6709.61 

3.945 

7.96 

310 0.303316 

90 26. 4u 

3.93 4 

7.97 

320 Q.J03306 

9345.41 

3.922 

7.97 

330 0.000296 

9666.79 

3.910 

7 .98 

340 0.000267 

9990.67 

3.896 

7.90 


(OV/OTy V 

THERMAL 

VISCOSITY 

THERMAL 

OIELECKI 

z 

QNOoCTIVITY 


3 IFFUSIV ITY 

CONSTANT 

1/ KELVIN 

mh/ch-k 

G/CM-S 
x io3 

SQ CM/SEC 


0.0033430 

1.93064 

6.218', 

0 .0 0 089 

1.560^3 

0.0433708 

1.91646 

5.8900 

0.00089 

1 . 5 6 5? 1 

0 • C *. 340 78 

1.09750 

5 .4956 

0.00038 

1.56111 

0 • 0 (j 34464 

1.07795 

5 .1301 

0.00088 

1.55670 

0.0034867 

1.05763 

4.7915 

0.00088 

1.552c 6 

0 • Co 35207 

1.03667 

4.4777 

O.CC087 

1.54735 

9.0u35720 

1.81511 

4 . 1 8 7 j 

0.00087 

1.54340 

0. 0036109 

1.79298 

3.9176 

0.00086 

1.53893 

0.0036673 

1.77032 

3 * 6b6 U 

0 .00036 

1.53445 

0. 04 37101 

1.74717 

3.4367 

0 *00085 

1.52994 

0,0037717 

1.72357 

3.2224 

0.00085 

1.52542 

0.0038201 

1.69954 

3.0236 

0.00084 

1.52037 

0.0030077 

1.67512 

2.0398 

0. 0008 3 

1.5163C 

0.0039507 

1.65033 

2.6692 

0 .0C083 

1.51170 

3.0040175 

1.62519 

2.5112 

0.0 0082 

1.507u7 

0.0040004 

1.59974 

2.3647 

0.0008 1 

1.50241 

0.0041630 

1.57399 

2.2269 

0.00080 

1.49771 

0. 00 42443 

1.54797 

2.1031 

0.00080 

1.49297 

0.0443303 

1.52166 

1.9664 

0.00079 

1.40019 

0. 0044224 

1.49515 

1.0762 

0.00070 

1 .4 83j6 

0. 0C45213 

1.46539 

1 .7779 

0 .0007 7 

1.47846 

0.0046279 

1.44140 

1.6640 

0 . 0007F 

1.47365 

0.0047430 

1.41421 

1.5 904 

0.00075 

1.46865 

0.0046670 

1.36661 

1.5163 

0.00074 

1.46348 

0.0050036 

1 .35920 

1 .4436 

0.00072 

1.45834 

0.0051510 

1.33139 

1.3747 

0.00071 

1.45312 

0.0053144 

1.30337 

1.3104 

0.a0d7G 

1.44781 

0.0054935 

1.27514 

1.2507 

0.00089 

1.44239 

0.0056919 

1.24666 

1 * 195 J 

0.00067 

1 . 4 3 6 c. 6 

0.0459130 

1.21797 

1.1431 

0.00066 

1.43120 

0.0461611 

1.16699 

1.0947 

0.00064 

1.42540 

0.0464414 

1.15971 

1.0495 

0.00062 

1.4 1943 

0.0464615 

1.15774 

1 • 0466 

0.00062 

l • 4 1 9 u 3 

0.0130604 

0.12712 

0.1012 

0.00335 

1.0 llo9 

0.0132327 

0.12645 

0.11)22 

0.00354 

1.01140 

0.0126334 

0.12990 

0.1034 

0. 00 375 

1.0 1110 

0.0121025 

0.13136 

0.1046 

0 .00396 

1.0 lOo 3 

0. 0116279 

0.13266 

0.1658 

0.00416 

1.0 1058 

3 * 0 1 12C C 4 

0.13441 

0 .1D7 U 

0.00437 

1.3 1 C i 4 

3.0106126 

0.13595 

3.1402 

0.00457 

1 .0 1011 

0.0104567 

0.13750 

0.1095 

0 . 00478 

1.DG990 

0. 0101343 

0.13907 

0.1107 

0.00498 

1.0C9/C 

0.00 98347 

0.14365 

J.llZj 

0.00519 

1.3 G 95 0 

0.0495576 

0.14239 

0.1133 

0 . 0 054 ( 

1.0C932 

3. Q 4 92 999 

0.14422 

0. 1145 

0.00562 

1.00915 

0. 0090596 

0.14603 

0.1150 

0.00582 

1.00690 

3.0006347 

0 . 14782 

0.1171 

0.00605 

1.00882 

0 . 0006236 

0. 14950 

0.1104 

0.00627 

1.0 006 7 

0.0404250 

0.15132 

0.1197 

0.00649 

1.OC052 

0.0402375 

0. 15302 

0 • 1213 

G. 0067 1 

1.OC030 

0.04806C3 

0.15471 

0.1222 

0.0069? 

1*00024 

0.0470923 

0.15630 

0.1235 

0.00714 

1.0C811 

0.0477320 

0.15003 

0.1240 

0.00 736 

1.00799 

0.0475011 

0 .15966 

0.1261 

0.00758 

1.3 C7a6 

0.0474366 

0.16129 

0.1274 

0.00781 

1. 0 D775 

0.0472906 

0.16269 

0.1267 

0.00803 

1 • 0 0 7b 3 

0.0069795 

0.16691 

0.1319 

0 .00859 

1.0 0 736 

0.0466922 

0.1709C 

0.1 351 

0.00917 

1.00712 

0. 0D64316 

0.17467 

0.1363 

0.00975 

1.0 0609 

0.0061940 

0.17663 

0.1415 

0.01034 

1 . 0 O 6b 7 

0.0059759 

0 .10277 

J .1446 

0.01095 

1.00647 

0.0457750 

0.16670 

0.1470 

0.01156 

1.0 0620 

0.0455090 

0.19062 

0 . 1509 

0.01219 

1.0 0611 

0.0054162 

0.19453 

0 . 154u 

0.01282 

1.30594 

0.0451046 

0.20222 

0.1602 

0.01413 

1.0 0564 

0.0440305 

0.20965 

0 .1663 

0.01547 

1.0 0536 

0.0445072 

0.21742 

0.1722 

0.01685 

1.0C512 

0.0443693 

0.22491 

0.1701 

0.0102 0 

1.3 0489 

Q. 00 41 729 

0.23233 

0.1039 

0.01974 

1.0 0469 

0. 0039946 

0.23966 

0.1097 

0.02124 

1. 0 0450 

0. 0436319 

0.24691 

0.1 95 J 

0.02270 

1.00433 

0.0036628 

0 .25406 

0 .2 0C 0 

0.02435 

1.3C417 

0.0035455 

0.26114 

0.2063 

0.02594 

1. 0 04u2 

0. 0034106 

0.26610 

0.2117 

0.02758 

1.00388 

0.0033000 

0.27514 

0.217U 

0.02924 

1. 0 0 37 5 

0. 0031913 

0.26204 

0.2222 

0.03093 

1.0 036 3 

O.OL3O091 

0.28067 

0.2274 

0.03265 

1.00352 

0. 0 L 29934 

0.29564 

0.2325 

0.03439 

1.00341 


* T WQ-PHASE )OUNOARY 


FRAnCTI 

NUHfcE* 


5.0603 

5 • 1 1 2 C 
** .816*; 
'*,6430 
4 .2a 17 
4.^551 
3 .037 9 
3 . o 3bfe 
3.4503 
3. 2.777 
3.1179 

2.97G1 
2.8333 
2 . n 7 0 
2.5903 
2.4827 
2.3836 
2.2924 
2.2089 
2.1324 
2. 1,627 

1 • *994 
1*9422 
1.891C 
1.8464 

1.8054 
1 .7706 
l .7417 
1 .7179 
1.6997 

I. 0671 

1 .o8 ,5 
1 . d 6 0 3 

J. 9615 
0 .9420 
- .9239 
0 .9032 
0.8944 
: .8822 
3 . 8 7 1 5 
0.3618 
0 .8532 
C .8453 

0.0373 
0 .8295 
C .8225 
u .0162 
0.8105 

3 .8054 
0 .dCC7 
0.7966 
0.7928 
0.7893 

C . 7862 
G .7833 
4.7808 
C . 7 749 
0 .7699 
0 .7657 
0.7621 
0.7588 
0.756b 
0.7534 

a .75ii 
0.7475 
0.7445 
Q .7420 
0 .7400 
0.7383 
0.7370 
0.7360 
0.7352 
0.7348 

0.7345 

0.7343 

0.7344 

0.7347 

0.7352 
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G-2 


THERHOUYNA'lIC PROPERTIES OF DXYGlN 


9 ATM ISOBAR 


TEMPERATURE 

VOLUME 

ISOTHERM 

DERIVATIVE 

KELVIN 

CC/GMOLE 

CC ATM/GMOLE 

* 54.455 

24.4 4 

245276 

6b 

24.61 

277977 

58 

24.77 

268692 

60 

24.94 

259592 

62 

25.12 

250674 

64 

25.30 

241934 

66 

25.48 

233369 

68 

25.66 

224977 

70 

25.85 

216755 

72 

26.04 

208698 

74 

26.23 

200805 

76 

26.43 

193071 

78 

26.64 

185494 

80 

26.45 

178071 

82 

27.06 

170797 

44 

27.28 

163671 

46 

27.51 

156688 

48 

27.74 

149845 

90 

27.98 

143139 

92 

28.22 

136567 

94 

28.44 

130124 

96 

28.74 

123808 

94 

29.01 

117616 

100 

29.29 

111542 

102 

29.58 

105584 

104 

29.48 

99739 

106 

30.19 

94001 

108 

30.52 

88367 

110 

30.86 

82834 

112 

31.22 

77396 

114 

31.60 

72050 

• 116 

32.00 

66791 

ue 

32.42 

61614 

• 118.072 

32.44 

61429 

* 118.072 

908.09 

6606 

120 

932.76 

6967 

122 

957.75 

7254 

124 

982.21 

7530 

126 

1006.21 

7798 

128 

1029.81 

0059 

130 

1053.05 

0313 

132 

1Q75.97 

6561 

134 

1098.61 

60C4 

136 

1120.99 

9042 

138 

1143.14 

9276 

140 

1165.08 

9506 

142 

1136.83 

9732 

144 

1208.39 

9956 

146 

1229.80 

10176 

144 

1251.05 

16394 

150 

1272.17 

10609 

152 

1293.15 

10622 

154 

1314.02 

11633 

156 

1334 , 77 

11242 

158 

1355.42 

11449 

16 0 

1375.98 

llt>54 

165 

1426,97 

12 16u 

170 

1477,48 

12658 

175 

1527.56 

13148 

HO 

1577.27 

13632 

1K5 

1626.65 

14109 

190 

1675.75 

14582 

195 

1724.60 

1505) 

20 0 

1773.21 

15515 

210 

1869.46 

16433 

220 

1965.44 

17339 

230 

2061.24 

1823b 

240 

2156.25 

19124 

250 

2250.45 

2000b 

260 

2345.12 

20881 

270 

24J9. 10 

21752 

28G 

2532. 85 

22619 

290 

2626,38 

23482 

3: 0 

2719.73 

24341 

310 

2812.92 

25198 

32 0 

2935.97 

26052 

33 C 

2994.88 

269C4 

34 0 

30 H.69 

27 753 


ISOCHORE 

DERIVATIVE 

ATM/K 


INTERNAL 

ENERGY 

J/GMQLE 


enthalpy 

J/GMOLE 


ENTROPY 


38.94 

•6188.1 

38.06 

-blub.O 

36.94 

-5999.7 

35.84 

-5893.4 

34.77 

-5787.1 

33.73 

-5680.9 

32.71 

-5574.6 

31.71 

-5468.3 

34.73 

-5361.9 

29.76 

-5255.5 

26.85 

-5149.3 

27.94 

-5342.4 

27.65 

-4935.7 

26.18 

-4828.8 

25.33 

-4721.8 

24.50 

-4614.7 

23.69 

-4507.3 

22.90 

-4399.6 

22.13 

-4291.7 

21.37 

-4183.5 

20.63 

-4074.9 

19.91 

-3965.9 

19.20 

-3856.5 

16.51 

-3746.6 

17.63 

-3636.0 

17 .16 

-3524.8 

16.51 

-3412.9 

15.67 

-3360.1 

15.24 

-3106.3 

14.62 

-3071.5 

L 4.6 D 

-2955.4 

13.40 

-2837.8 

12.80 

-2718.6 

12.70 

-2714. J 

0.165 

2141.0 

0.161 

2194.3 

0.096 

2246.3 

0 . 095 

23U1.3 

0 . 092 

2393.4 

0*069 

2404.7 

3 .066 

2455.2 

0.066 

2505.1 

0.062 

2554.5 

6.060 

2603. 3 

0.078 

2651.7 

0.076 

2699.7 

0.075 

2747.3 

3 • C7 3 

2794.5 

3.072 

2641.5 

0.070 

2668.1 

0.069 

2934.5 

0.068 

2980 • 7 

0 . 066 

3026.6 

0 .665 

3072.4 

9.064 

3117.9 

C .063 

3163*3 

0.061 

3275.9 

0 .058 

3387.7 

0.056 

3490.8 

0 . 054 

3609.2 

6 .05 3 

3719.0 

0 .051 

3828. 3 

0 .049 

3937,2 

C .048 

4Q45.6 

0.045 

4261.9 

0.043 

4477.0 

0 .041 

4691.3 

0.039 

4905.0 

0.037 

5116.3 

0.036 

5331.3 

0 .034 

5544.1 

0.033 

5757. J 

0 .C32 

5969.9 

0.031 

6182.9 

0.030 

6396.3 

0.C29 

66C9.9 

0 .028 

6824.J 

0 .027 

7036.6 


-6 lb5 • 7 

o7. 13 

-6183.5 

08 . 62 

-5977.1 

70.49 

-5870.7 

72.29 

-5764.2 

74.04 

-5657.6 

75.73 

-5551.3 

77.37 

-5444.9 

7 8.96 

-5336.3 

80.50 

-5231.7 

62.00 

-5125.0 

03.46 

-5016.3 

04.09 

-4911 • 4 

06.27 

-4804.3 

67.63 

-4697.2 

68.95 

-4589.8 

93.25 

-4482.2 

91.51 

-4374.3 

92.75 

-4266.2 

93.97 

-4157.8 

95.16 

-4049*0 

96.33 

-3939.7 

97.46 

-3630*1 

96.61 

-3719.8 

99.72 

-3609.0 

1 hi 0 • 82 

-3497.6 

1*1.93 

-3385.3 

102.97 

-3272.2 

104.03 

-3150.2 

1 u5 • 07 

-3043.0 

106.11 

-2926.5 

107.14 

-2606.6 

1*6.17 

-2669. C 

1*9.19 

-2664.7 

1*9.23 

2969.1 

157.11 

3044.9 

157.75 

3121.7 

156. J6 

3197.0 

159.00 

3271.0 

139.59 

3343.6 

I 0 O.I 6 

3415.5 

160 .72 

3466.3 

161*26 

3556.3 

lbl.76 

3625.6 

162.30 

3694.1 

162.60 

3762.1 

163.29 

3629.5 

lo3./6 

3696.5 

lo4 .23 

3962.9 

164.69 

4029.0 

lo5 * 14 

4194.7 

lo5 • 56 

4159.9 

1 jb • *1 

4224.9 

lbb.44 

4289*6 

166.86 

4353.9 

167.27 

4416.0 

167.67 

4577,2 

100.65 

4735.1 

169.59 

4891.6 

170.50 

5042. 5 

171.38 

5202.4 

172.23 

5356.5 

173.05 

5509.9 

173.84 

5662.6 

174.62 

5967.1 

176.10 

6269.7 

177.51 

6571.0 

178.85 

6671.3 

100.13 

717C.9 

181.35 

7469.6 

162.52 

7766.4 

lo 3 » 65 

8166.7 

184.74 

8364.9 

185.76 

6663.1 

186.79 

6961.4 

187.77 

9260 . C 

118. 72 

9556.6 

109.64 

9856.0 

190.53 


c v cp 


J/3 MOLE -K 


35.65 53.23 

35.32 53.22 

34. 90 53.21 

34.49 53.21 

34.09 53.21 

33. 71 53.22 

33.34 53.23 

32.96 53.25 

32.63 53.26 

32.30 53.31 

31.92 53.36 

31.66 53.41 

31.35 53. 47 

31.06 53.54 

33.77 53.63 

30.50 53.73 

30.23 53.85 

29.97 53.98 

29.71 54.13 

29.47 54.30 

29.23 54.49 

29.00 54.71 

28.77 54.96 

28.55 55.24 

28.34 55.56 

28.13 55.92 

27.93 56.32 

27.73 56.78 

27.54 57.30 

27.36 57.89 

27. 17 58.57 

27. QQ 59.35 

26.83 60.25 

26.42 60.28 

23.53 39.79 

23. 3C 38.86 

23.10 38.02 

22.92 37.30 

22.75 36.67 

22.61 36.12 

22*48 35.63 

22.37 35.19 

22.25 34.80 

22.17 34.45 

22.08 34.14 

22.00 33.85 

21.93 33.59 

21,87 33.35 

21.81 33.13 

21.75 32.92 

21.73 32.74 

21.65 32.56 

21.61 32.40 

21.57 32.25 

21.53 32.12 

21.50 31.99 

21.42 31.73 

21.35 31.45 

21.29 31.24 

21.24 31.05 

21.20 30.89 

21.16 30.75 

21.13 30.63 

21.11 30.52 

21.06 30.34 

21.03 30.19 

21.01 30.04 

21.01 29.99 

21.01 29.92 

21.01 29.87 

21.03 29.84 

21. 05 29.82 

21.38 29. 82 

21.12 29.82 

21.17 29.84 

21.22 29.97 

21.28 29.93 

21.34 29.9*. 


VELOCITY 
OF SOJNO 
M/StC 


1161 
1152 
1139 
1126 
1 113 
1100 
1 08o 
1073 
1059 
1044 

1031 

1016 

1001 

946 

971 

956 

940 

924 

909 

893 

876 
860 
843 
827 
810 
792 
7 75 
757 
739 
720 


7(| l 
682 
662 
661 
189 
192 
194 
197 
199 
202 
204 
207 

209 

211 

213 

215 

217 

219 

221 

223 

225 

227 


229 

231 

233 

234 
239 
243 
247 
251 
255 
259 


263 

267 

274 

281 

287 

294 

3CJ 

307 

313 

319 

324 

330 

335 

341 

346 

351 
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C-2 

THERMOOY NAMIC PrtCPEMItS OF DXYGt9 


9 ATM ISOOAft 


TEMPERATURE 

DENSITY 

VIDM/QVU 

V <OP/0U>y 

-V (QP/UV > T 

(JV/OT^/V 

THERMAL 

YliCOSI 1 Y 

THERMAL 

OIELECTM3 

PR AnOTL 







ONOuC T IV 1 T Y 


JIFFUSIVITY 

CONS TAM 

MJ Mu£S 

KtLVlN 

5HOLE/CC 

J/GMOLE 

CC- ATM/J 

ATM 

1/ KELVIN 

HN/CM-K 

G/CM-S 

* il>3 

SQ CM/S f C 



* 5 4, 4 ?5 

0.04U849 

15929.74 

26.736 

11o53.38 

a. C L 33415 

1.93479 

6.2215 

0.0008° 

1.56846 

5 .«>6u 1 

56 

C. (.40636 

15797. Co 

25 .51? 

11296.53 

0 . C u 33690 

1 . 91674 

5.895* 

0.00089 

1. 565*7 

5 .1156 


3 .343364 

15623.61 

25 .226 

10845.48 

J » C * 34C59 

1.69787 

5.500a 

a .ocuse 

1.56117 

4.8199 

60 

0.060088 

15448*20 

25 .92 7 

10406.63 

0 • ti u 34444 

1.37626 

5.1351 

o.ooude 

1.55676 

4 .5462 

►> 2 

0.019612 

15270.76 

25 .622 

9979.71 

J. 04.34645 

1.85796 

4.7962 

0 .00088 

1 . 5 62 j 4 

4.2928 

b4 

0.039533 

15091.18 

25. 311 

9564.47 

3 • C C 35265 

1.83701 

4 . 4 62 2 

0.0C 087 

1.54741 

4 • w 5 3C 

66 

3 • J 39254 

14939.37 

24 .993 

9160 .65 

3.0 l 35704 

1.81547 

4 .1913 

G . OOuS 7 

1.543*6 

3.8406 

6 a 

0.038972 

14725.25 

24 .670 

8768.00 

0. 0C36164 

1.79336 

3.9217 

0.00088 

1.5391 G 

3 .o 392 

70 

0 .33869C 

14538. 7w 

24 .341 

6386.26 

0. U 36646 

1. 77372 

3.6719 

0.00086 

1.534^2 

3 .4527 

72 

0.03660b 

14349.6o 

24. 0G a 

6315.19 

0.0.37151 

1.7476C 

3.4405 

0.00085 

1 .5 30 12 

3.2830 

76 

3.338119 

14157.97 

23.669 

7654.54 

0. Gn37686 

1.72402 

3.226b 

0.00085 

1.525*0 

3 .1201 

76 

0.037831 

13963.57 

23 .32? 

7304. t 7 

0 . 0*38243 

1.74001 

3.0272 

0.00064 

1.52045 

2.9721 

7» 

C. 337540 

13706.31 

22 . 96 0 

6963.54 

0. Cu 36842 

1.67561 

2.8431 

0.0006? 

1.51636 

2 .8353 

ao 

C. J37248 

13566. lu 

22.630 

6632.71 

0 • G i> 39473 

1 .65084 

2.6 72 4 

0 .0 008 3 

1.51179 

2.7G88 

62 

0.036952 

13362. 8u 

22 .276 

6311.35 

0. 0440135 

1.62573 

2.5142 

0.00032 

1 . 5 0 7 1 6 

2.592C 

64 

O .036654 

13156.27 

21.919 

5999.24 

0 * 0 4 40841 

1 .60 33 C 

2. 367b 

0.00061 

1.5C250 

2.4843 

36 

0.036353 

12946.39 

21 .560 

5696.13 

3. U41592 

1 .57458 

2.2317 

Q.0003C 

1 .4 97 d 1 

2.3651 

88 

j . J35049 

12732.97 

21 . 196 

5401.82 

0.CG42393 

1.54658 

2.105/ 

U . 0 0 0 8 f 

1 .4 93 l 7 

2.2938 

90 

0.035742 

12515. 87 

20 .834 

5116.08 

0. Lt.43249 

1.52232 

1.9889 

0 . u 0 0 7 9 

1.488 j0 

2.21G1 

92 

0.035431 

12294.94 

20 .467 

4636.69 

0.0444165 

1 . 49582 

1.88C? 

0.00076 

1.48347 

2.1336 

94 

0.335116 

12069.63 

20 . 099 

4569.44 

0. 0645149 

1.46908 

1.76C2 

0 .00377 

1 , 4 7 8 o 0 

2 .u 637 

9b 

0 .034797 

11860.56 

19.729 

4306.13 

0 . 0 0 462 09 

1.44213 

1.6671 

0.00076 

1.4 73b7 

2.0003 

9a 

ii. J34473 

11606.78 

19.356 

4054.5 J 

0 . 0047354 

1.41497 

1 • 600 b 

0.00075 

1 • 4 6 8 o 6 

1.943G 

no 

3 . 334144 

11368. 22 

13 . 982 

3808.45 

3 . C 0 48594 

1.38760 

1.5204 

a .0CQ74 

1 . 4 6 3 d 2 

1 .8916 

10 2 

3.333809 

11124.61 

13 .606 

3569.69 

3 * £ u 49943 

1 . 36003 

1.4459 

0.00072 

1.458*9 

1 .B459 

104 

u . 033468 

10875. 64 

18.228 

3338. G5 

0.0051415 

1.3322b 

1.3767 

0.0007 1 

1*45327 

1 .8058 

106 

0. 033120 

1C 620 . 95 

17.847 

3113.34 

Q. U53029 

1.30428 

1.3124 

0 .0007C 

1.44797 

1.771C 

1J6 

fl. 332765 

10360.14 

17.463 

2695.38 

0. DC548C7 

1.27609 

1.2525 

0.00069 

1.44256 

1.7417 

110 

0.132402 

10092.75 

17.075 

2633.96 

0.4456774 

1.24768 

1.1968 

0.00067 

1 . 4 3 7 L 4 

1.7177 

112 

0.032029 

9818.26 

15.663 

2478.93 

0.0058965 

1.21902 

1.1449 

0.00066 

1.43140 

1.6992 

114 

0.031666 

9535. 99 

15.285 

2280.G9 

J • G 061421 

1.1901C 

1.0965 

0.GGQ64 

1.42561 

1 .6864 

116 

0. J31251 

9245.27 

15 . 881 

2067.23 

0.0064195 

1.16J8B 

1.0512 

0.00063 

1.4 19b6 

1.6795 

ii a 

0.030863 

8945.23 

15.468 

1900.34 

0.0067354 

1.13132 

1.0086 

0.00061 

1*41353 

1.6790 

* 118.072 

0.030628 

8934.25 

15. 453 

1893.73 

0.0467476 

1.13025 

1.0073 

0.00061 

1.4 1 33 G 

1 .6791 

* 118. C72 

0. (301101 

2790. 73 

4.051 

7.36 

0. 0142586 

0.13131 

0 .1044 

0.0030C 

1.01313 

j • 98 90 

120 

0.001072 

2867.74 

4.051 

7.47 

0.0135496 

0.13260 

0.1055 

0.0031 6 

1.01278 

0.9659 

122 

0.001044 

2947.17 

4.051 

7.5? 

0*01 29008 

0.13396 

0.1066 

0.00338 

1.01244 

0 .9452 

12 4 

0.001018 

3025.09 

4.052 

7.67 

0.0123299 

Q.1354C 

0.1077 

0 .0C357 

1.01213 

0.9274 

126 

0.300994 

3101*70 

4.052 

7.75 

3.0118226 

0.13684 

0.1069 

0.00375 

1.0 1184 

C .9118 

128 

Q. 300971 

3177.15 

4.052 

7.63 

0.0113678 

0.13831 

0.1101 

0.00394 

1.0 1157 

0 .8952 

130 

0.000950 

3251.58 

4.051 

7.89 

0.G1C9573 

0.11979 

0.1112 

0.00413 

1.01131 

0 .6861 

132 

0.300929 

3325.C9 

4.051 

7.96 

0.Q1C5841 

0.14130 

0.1125 

0.00432 

1.0 lib 7 

0.8753 

134 

0 . 000 91 C 

3397.78 

4.050 

8.01 

0.0102433 

C .14286 

0.1137 

0.00451 

1.01084 

G .8654 

136 

0.000092 

3469.72 

4.050 

8.07 

0.0099295 

0.14467 

0.1149 

0.00471 

1.01062 

0.8551 

138 

0.000875 

3540.97 

4.049 

8.11 

0*Gv964C2 

0.14647 

0.1161 

0.00491 

1.01042 

C .8458 

140 

0. 300858 

3611 .61 

4.049 

8.16 

0 . CC 93719 

J. 14625 

0.1174 

0 .0051 C 

1.0 1022 

0.8375 

142 

3.300643 

3661 .6b 

4.046 

6.2U 

0.0091223 

0.15000 

0.116b 

0.0053C 

1 .0 I0u3 

Cl .8300 

144 

0.100828 

3751.21 

4.047 

8.24 

0.0088693 

C. 15172 

0.1199 

0.0055L 

1.00985 

0.8233 

146 

u. 000813 

3820.26 

4.046 

8.27 

J. 0)86710 

0.15343 

J.1211 

0 . 0 05 7 C 

1.0 0 9b 6 

0 .8172 

148 

0.000799 

3686.66 

4.045 

8.31 

3 • 0 L 84660 

0.15510 

0.1224 

0.00569 

1.00952 

0.8118 

15 0 

u . J007 86 

3957.03 

4.045 

8.34 

0 . U U 82729 

0.15675 

0.123b 

0.00609 

1.00936 

0.8070 

152 

U. 000773 

4026.81 

4.044 

8.37 

0.0460906 

0.15836 

0.1249 

0.00629 

1.00920 

0*6025 

15 4 

j . 300761 

4092.23 

4.043 

6.40 

0. 0479182 

0.16000 

0.1262 

0.00649 

1.009*6 

0.7985 

156 

0.UQ0749 

4159. 3u 

4*042 

8.42 

0.0477547 

0.16160 

0 .1274 

0.00669 

1.00692 

0.7949 

158 

0.000738 

6226.04 

4.041 

8.45 

0 . 0 C 75993 

0.16319 

0.1267 

0.00689 

1.00678 

0.7915 

16 0 

( .300727 

4292.48 

4.042 

8.47 

6 • 1 1. 74515 

0.16475 

0.13CC 

0.00709 

1 * 0 C Ob 5 

2.7885 

165 

0.300701 

4457.36 

4 . C 3 6 

8 .52 

3.071111 

Q .16870 

0.1331 

0 .00759 

1.00634 

0.7817 

170 

J. JI306 7 7 

4620 .69 

4.035 

6.57 

0.0468465 

0.17261 

0 .1363 

0.00811 

1 . 0 0 80 5 

0 .7760 

175 

C. 000655 

4732.66 

4.033 

6.61 

0. 0 u 65 316 

0.17651 

0.1394 

0.00863 

1.0 C779 

0 .7712 

13 0 

0. 000634 

4943 .46 

4.C31 

8 .64 

0 ,G«62819 

0 .18040 

0 .142o 

0.00916 

1.00754 

G .7670 

U5 

0. 300615 

5103.23 

4.329 

a. 6? 

0.0460538 

0.18429 

0.145? 

U. 0 697 6 

1.0C731 

(1*7633 

190 

0.000597 

52o2. lu 

4.027 

8.70 

0.0458442 

0.16816 

0.1486 

0.01025 

1.0071G 

U .7601 

195 

0. J0058L 

5420.19 

4.024 

8.73 

0.C .56509 

C. 19203 

0.1519 

G. 01081 

1.3C690 

c .7572 

20 0 

0.300566 

5577.63 

4.022 

8.75 

0.0 C 5471? 

0 .19569 

0 .155j 

0.01138 

1.0 0 6 71 

0.7546 

210 

0.000535 

5390.80 

4 .Ul 8 

8.79 

0.0451497 

0.20349 

0 . loll 

0.G1254 

1.0 0636 

C .7505 

220 

G. 000509 

6202.37 

4.013 

8.62 

O.GC 4867? 

0.21105 

J . 1671 

0.01374 

1.0C6L5 

0.7*71 

230 

0. J00485 

6512.92 

4.007 

.8.85 

0 . CC 46182 

0.21855 

0.1731 

0.01498 

1.3C577 

3.7443 

240 

0.000464 

6622.99 

4 • 0 C 2 

8.67 

0.0443954 

0.22598 

0.1769 

G. 01625 

1.0 0561 

U.742D 

250 

U .000644 

7133.05 

3.995 

8.89 

0. GC41950 

0.23334 

0.1847 

0.01755 

1.0C52B 

0.74G2 

26 0 

w. 100626 

7443. 6J 

3.988 

6 . 9 J 

0. 0C4C135 

0.24062 

0.1904 

0.01689 

1.JC5* 7 

C . 7387 

270 

v . 30J41C 

7754.83 

3 . 98 0 

8.92 

0.0436482 

0.2478? 

J.196j 

0.02026 

1.0 046? 

3.7375 

293 

0.303395 

80o7 .27 

3.972 

6.63 

0.4436968 

0.25496 

0.2015 

0.02165 

1.0 G4b9 

C.7366 

29 0 

0.000381 

8381.16 

3 . 962 

6.94 

0.0435577 

C. 26198 

Q.2C69 

0.023G8 

1.0C452 

0.7361 

3 J 0 

£ . 1 02 3 b 8 

9696.82 

3. 95 2 

8.95 

0 . C C 3 4292 

0.26899 

0.2123 

0.02453 

1.00437 

3.7356 

310 

J03356 

9014.4c 

3.943 

8.96 

3.0C331C2 

0.27593 

J « 2 17 o 

0. 0260 1 

1.0 0422 

u .7354 

320 

0.600344 

9334. 1® 

3 . 92 8 

6 .96 

0.0031996 

0.26260 

0 .2228 

0.02752 

1.0 04i>9 

0.7354 

3U> 

0. J0J333 

9656.25 

3.916 

8.97 

0.0430964 

0.28960 

J,228o 

0.02905 

1.0C396 

C.7356 

3*0 

u. 300323 

9980.8. 

3 .90 2 

0.93 

0.0429999 

0.29635 

0.2331 

0.0306C 

1.3C384 

3.7360 
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C-2 


THERMODYNAMIC PROPERTIES OF OXYGEN 


It ATM liOSAR 


TEMPERA T UR£ 
<El V lN 


VOLUME 

CC/&HQLE 


ISOTHERM ISOCHORE 
DERIVATIVE DERIVATIVE 
C ATN/GMOLl ATM/K 


INTERNAL 
tNERG 1 
J/GMQLE 


enthalpy entropy 
J/GHOLE J/«*HOLE-< 


C P 

J/S MOLE -k 


VElOCI TY 
OF SOUND 
H/SEC 


5 4 , I* 3 7 

24.46 

2 4 5 4 Oil 

38.64 

-6187.9 

56 

24.61 

278154 

38.0? 

-6106.4 

■j 8 

24.77 

268875 

36.95 

-6000.2 

oO 

>4.94 

259777 

35.85 

-5893.9 

6 2 

25.12 

250861 

34.78 

-6787.7 

64 

25.29 

242123 

33.74 

-5681.4 

*>6 

25.47 

233561 

32.72 

-5575.2 

o 8 

25. bb 

225172 

31.72 

-5468.9 

7 0 

25.84 

216952 

30. 74 

-5362.6 

T 2 

26.03 

208898 

29.79 

-52 56.2 

7 L 

26.23 

2 0 1 U 0/ 

28.86 

-5149.7 

7 6 

26.43 

193276 

27.95 

-5043.1 

78 

26.63 

185702 

27.06 

-4936.5 

IQ 

26.84 

178281 

26.19 

-4829.7 

42 

27.06 

171010 

25.34 

-4722.7 

84 

27.28 

163887 

24.51 

-4615.6 

36 

27.50 

156907 

23.70 

-4506.3 

38 

27.73 

150368 

22.91 

-4400.7 

90 

>7.97 

143365 

22.14 

-4292.8 

92 

28.22 

136797 

21.38 

-4184.7 

94 

28.4? 

130358 

20.64 

-4076.1 

96 

28.73 

124046 

1 9.92 

-3967.2 

98 

29.00 

117854 

19.21 

-J8S7.9 

130 

29.28 

111789 

10.52 

-3748.9 

U2 

29.57 

105836 

17.84 

-3637.5 

104 

29.8? 

99995 

17.18 

-3526.4 

136 

30.18 

96263 

16*53 

-3414.6 

138 

30.51 

58635 

15.89 

-3301.9 

no 

30.85 

8310? 

15.26 

-3188.3 

112 

11.21 

77676 

14.64 

-3073.5 

114 

31.59 

, 72337 

14.02 

-2957.6 

116 

31.98 

67 0 86 

13.42 

-2840.2 

118 

32.41 

61917 

12.82 

-2721.2 

119.863 

32.82 

57181 

12.27 

-2608. 6 

119.863 

818.19 

6566 

0.118 

2149.2 

120 

819.87 

6582 

3.117 

2153.2 

122 

843.52 

6 8 92 

0 .113 

2209.9 

124 

866.55 

7189 

J .109 

2265.1 

126 

849.06 

7475 

Q.1C5 

2319.2 

12 3 

911.11 

7752 

0 . 102 

2372.2 

130 

9 32. 77 

8020 

0.099 

2424.3 

132 

954.07 

8261 

3 .096 

2475.6 

1 54 

975.06 

8536 

0.094 

2526.3 

136 

995.7b 

8 7 86 

0.091 

2576.3 

138 

1016.22 

903* 

3.089 

2625. 7 

140 

1036.45 

9269 

0 .087 

2674. 7 

142 

1056.47 

9505 

0.085 

2723.2 

144 

1076.30 

9736 

0.083 

2771.3 

146 

1095.95 

9964 

a .081 

2619.0 

148 

1115.45 

10189 

3.080 

2866.4 

150 

1134.81 

10411 

0.078 

2913.5 

19 2 

1154.02 

10631 

0.076 

2960.3 

154 

1173.12 

10648 

3.075 

3006.8 

15 b 

1192.09 

110 62 

3.074 

3053.1 

158 

1210.9b 

11275 

0 .072 

3099.2 

lb 0 

1229.72 

11485 

0.071 

3145.1 

165 

1276.24 

12 0 03 

0.068 

3258.9 

i?o 

1322.24 

12512 

0.066 

3371.7 

175 

1367.61 

13011 

0.063 

3483 . 6 

130 

1413.00 

135C4 

0.361 

3594.8 

135 

1467.86 

13984 

] .059 

3705.4 

190 

15 32.43 

144 7 j 

0 .057 

3615. 4 

195 

1546.73 

14946 

0.055 

3924.9 

200 

1590.81 

15415 

'j . 054 

4033. 9 

210 

1 b 7 8 . 3 7 

16344 

0.051 

4251.0 

220 

1765.25 

17261 

0 .049 

4466.9 

2J0 

1851.58 

15166 

3.U46 

4661.9 

240 

1937.45 

19J62 

3 .044 

4696.2 

25 0 

2022. 93 

1995 j 

3.042 

5110. J 

2b 0 

2108.09 

20632 

0.040 

5323.5 

27G 

2192.96 

21709 

3.338 

5536.6 

233 

2277,59 

22580 

3 • G 3 7 

5749. 9 

29 0 

2362.01 

23448 

0 .035 

5963.2 

3 J 0 

2446.24 

24312 

0 . J34 

0176.5 

31 C 

2530.31 

25172 

0 .033 

6390.1 

323 

2614.24 

2603* 

3.032 

6604.1 

330 

2638.04 

26686 

0.031 

b618.<* 

34 0 

2781.72 

27736 

3 . C 3 0 

7033.2 


-6163.1 

i*7. 14 

35 .65 

53.23 

1162 

-6C 81.5 

o 8 • 6 1 

35.32 

53.22 

1152 

-5975.1 

7 3.46 

34.9. 

53.21 

1139 

-5868.7 

72.28 

34.49 

53.21 

1126 

-5762.2 

7 4 • <j 3 

34.09 

53.21 

1113 

-5655.6 

7 5.72 

33.71 

53.21 

1 100 

-55 49.4 

77.36 

33.34 

53.23 

1087 

-5442.9 

78.95 

32.98 

53.25 

1073 

-5336.4 

0 0.49 

32 .64 

53.27 

1059 

-5229.8 

81.99 

32.30 

53.31 

1045 

-5123.1 

03.45 

31.98 

53.35 

1030 

-5016.4 

04. 86 

31.66 

53.40 

1016 

-4909.5 

06 . 26 

31 . 36 

53.46 

1001 

-4002.5 

37.62 

31.06 

53.53 

986 

-4695.3 

36.94 

30.78 

53.62 

971 

-4586.0 

90.23 

30.50 

53.72 

956 

-4460.4 

91.50 

30.23 

53.63 

941 

-4372.6 

92.74 

29.97 

53.96 

925 

-4264.5 

93.95 

29.72 

54.11 

909 

-4156.1 

05.14 

29.46 

54.26 

893 

-4047.3 

46.31 

29.24 

54.48 

9 77 

-3936.1 

47 .46 

29*01 

54.69 

861 

-3626.5 

96.59 

28.78 

5 4.94 

644 

-3716.3 

99.71 

26.56 

55.22 

52? 

-3607.6 

100.80 

26 .35 

55.53 

610 

-3496.2 

101.89 

28.14 

55.69 

793 

-3364.0 

102.95 

27.94 

56.29 

7 75 

-3271.0 

104.01 

27.74 

56.74 

755 

-3157.0 

105.06 

27.55 

57.25 

?4fl 

-3441.9 

106.09 

27.36 

57.84 

721 

-2925.6 

107.12 

27.16 

58.51 

702 

-2807.5 

1*8.15 

27.00 

59.28 

683 

-2686.3 

109.1? 

26.84 

60.17 

663 

-2575.6 

110.12 

20.68 

61.12 

644 

2976.2 

166.45 

23.76 

40.95 

189 

2964.0 

106.50 

23.74 

40.67 

189 

3164.6 

167.17 

23.49 

39.77 

192 

3143.2 

157.81 

23.26 

36.84 

195 

3220.0 

156.42 

23.07 

38.04 

198 

3295.4 

159.02 

22 .89 

37.34 

200 

3369.4 

1 o9. 59 

22.74 

36. 73 

203 

3442.3 

lo0.15 

22.60 

36.19 

205 

3514.2 

Lo0.69 

22.47 

35.71 

20? 

3565.2 

lol. 21 

22.36 

35.29 

210 

3655.4 

lol.73 

22.26 

34.90 

212 

3724.9 

lo2.23 

22.17 

34.56 

214 

3793.7 

lo2» 71 

22.09 

34.24 

216 

3861.9 

lo3. 19 

22.01 

33. 9o 

218 

3929.5 

1 o 3 . 66 

21.94 

33.70 

220 

3996.7 

lo4.ll 

21.87 

33.46 

222 

4063.3 

164.56 

21.82 

33.24 

224 

4129.6 

165.00 

21.76 

33.04 

226 

4195.5 

165.43 

21.71 

32.65 

226 

4261.0 

lo5 .85 

21.66 

32.67 

230 

4326.2 

166.27 

21.62 

32.51 

232 

4391.1 

1 06 .68 

21.58 

32.36 

234 

4552.0 

lo 7 . 67 

21.49 

32.03 

238 

4711.5 

loS • 62 

21.41 

31.75 

242 

4869.6 

lo9« 54 

21.35 

31.50 

247 

5u 26.6 

170. 42 

21.29 

31.29 

251 

5152.6 

171.27 

21 .25 

31.11 

255 

5337.7 

172.10 

21.21 

30.95 

259 

5492.1 

172. 90 

21.17 

30.81 

262 

5645.8 

1/3.68 

21.14 

30.66 

266 

5951.6 

175.17 

21.09 

3 0.48 

273 

6255.5 

176.59 

21.06 

30.31 

281 

6558.0 

177.93 

21.03 

30.18 

287 

6859.3 

179.22 

21.02 

30.06 

294 

7159.7 

loQ .44 

21.02 

30.01 

300 

7459.5 

181.62 

21.02 

29.95 

3G7 

7756.8 

162.75 

21.04 

29.91 

313 

8057.7 

1 o3 • 83 

21.06 

29.66 

319 

8356.5 

104.88 

21.09 

29.87 

324 

8655.2 

1 o5 • 90 

21.13 

29.87 

33U 

8954. C 

186. 86 

21.17 

29.88 

335 

9252.9 

107.82 

21 .22 

29.91 

341 

9552.2 

168.74 

21.28 

29. 94 

34b 

9851.7 

109.64 

21.34 

29. 98 

351 
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THERHOOYNAMIC PROPERTIES OF OXYGEN 


C-2 


10 ATM ISOBAR 


TEMPERATURE 

OENSITY 

V < OH/OVJp 

V (QP/DUJv 

-V (OP/DW ) T 

(OV/OTWV 

THERMAL 

VISCOSITY 

THERMAL 

DIELECTRIC 

PRANOTL 





CONDUCTIVITY 


DIF FUS I V ITT 

CONSTANT 

NUMBER 

KELVIN 

GMOLE/CC 

J/GHOLE 

CC-ATH/J 

ATM 

1 / KELVIN 

MN/CM-K 

G/CM-S 
X IQ 3 

SQ CM/SEC 



* 54.467 

0.040651 

15935.78 

25.735 

11659.00 

0.0633400 

1.93094 

6.2245 

0.00069 

1.56699 

5.3620 

56 

0.040642 

15604.24 

26.517 

11364.69 

0. OC 33672 

1.91701 

5.9006 

0.00069 

1.56563 

5.1192 

56 

0.040366 

15630.96 

25.226 

10653.67 

0.0034040 

1.69615 

5.5059 

0.00066 

1.56123 

4.6233 

60 

0.040092 

15455.78 

25.92 6 

10415.05 

0. 0034424 

1.67656 

5.1400 

0.00086 

1.55683 

4.5494 

62 

0.039616 

15278.54 

25.623 

9988.17 

0.0034624 

1.85626 

4.8009 

0.00086 

1.55241 

4.2956 

64 

0.039536 

15099.18 

25.312 

9572.97 

0.0035243 

1.63736 

4.4667 

0 .00087 

1.54796 

4.0609 

66 

0.339256 

14917.60 

24.994 

9169.19 

0.0035660 

1.81563 

4.1956 

0.00067 

1.54353 

3.6434 

66 

0.336977 

14733.71 

24.671 

6776.56 

0.0036136 

1.79374 

3.9256 

0.00066 

1 • 5 3 9u 7 

3.6416 

70 

0.036695 

14547.41 

24.342 

6394.66 

0.0036619 

1.77113 

3.6759 

0.00066 

1.53459 

3.4552 

72 

0.036410 

14356.61 

24.009 

6023.85 

0.0037124 

1.74602 

3.4442 

0.00065 

1.53009 

3 .2623 

74 

0.036124 

14167.19 

23.671 

7663.24 

0.0037656 

1.72446 

3.2296 

0.00065 

1.52556 

3.1223 

76 

0.037636 

13973.08 

21.326 

7312.81 

0.0036216 

1.70046 

3.0307 

0.00064 

1.52103 

2.9742 

76 

0. 037546 

13776.11 

22.961 

6972.33 

0.0036607 

1.67610 

2.6464 

0*00064 

1.51647 

2.6372 

60 

0.037253 

13576.20 

22 .631 

6641.55 

0.0039433 

1.65135 

2.6755 

0.00063 

1.51186 

2.7106 

62 

0.036956 

13373.21 

22.276 

6320.24 

0.0040095 

1.62627 

2.5172 

0.00062 

1.50725 

2.5937 

64 

0.036660 

13167.01 

21.921 

6006.17 

0.0040798 

1.60086 

2.3705 

0.00061 

1.50260 

2 .4659 

66 

0.036360 

12957.46 

21.562 

5705.12 

0.0041546 

1.57517 

2.2345 

0.0008C 

1.49791 

2 .3666 

66 

0.036056 

12744.43 

21.201 

5410.66 

0.0042 343 

1.54919 

2.1064 

0.0006C 

1.49316 

2.2952 

90 

0.035749 

12527.72 

20.637 

5125.18 

0.0U43195 

1.52296 

1.9915 

0.00079 

1.46841 

2 .2114 

92 

0.035436 

12307.15 

20 .471 

4647.65 

0.0044107 

1.49646 

1.6631 

0.00076 

1.46359 

2.1347 

94 

0.035124 

12062.56 

20.102 

4576.66 

0.0045086 

1.46976 

1.7626 

0.00077 

1.47672 

2 » G 64 6 

96 

0.034605 

11653.72 

19.733 

4317.41 

0.0046140 

1.44266 

1.6694 

0.00076 

1.47360 

2.0012 

96 

0.034461 

11620.41 

19.361 

4063.66 

0*0047276 

1.41573 

1.6026 

0.00075 

1.46681 

1.9436 

10 0 

0.034153 

11362.37 

16.967 

3617.67 

0.0046511 

1.36640 

1.5225 

0.09074 

1.46376 

1.6923 

102 

0.033616 

11139.31 

18.612 

3579.19 

0.0049651 

1.36066 

1.4460 

0.00072 

1.45663 

1.8465 

10 4 

0.033476 

10690.94 

16.234 

3347.63 

0.0051313 

1.33313 

1.3787 

0.00071 

1.45343 

1.8062 

106 

0.033131 

10636.91 

17 .654 

3123.01 

0.0052916 

1.3Q519 

1.3143 

0.0007C 

1.44613 

1.7713 

106 

0.032777 

10376.60 

17.471 

2905.14 

0. 00 54679 

1.27705 

1.2544 

0.00069 

1.44273 

1.7417 

110 

0.032414 

10110.16 

17.064 

2693.63 

0*0056630 

1.24866 

1.1986 

0*00067 

1.43722 

1.7176 

112 

0.032042 

9636.53 

16.693 

2466.90 

0.0056602 

1.22007 

1.1467 

0.00066 

1.43159 

1 .6966 

114 

0.031660 

9555.21 

16.297 

2290.16 

0.0061234 

1.19120 

1.0962 

0.00064 

1*42562 

1 .6857 

116 

0.031266 

9265.54 

15.894 

2097.50 

0.0063976 

1.16205 

1.0529 

0.00063 

1.41966 

1.6765 

116 

0.030659 

6966.69 

15.462 

1910.70 

0. 0067101 

1.13256 

1.0105 

0.00061 

1.41377 

1 *b 7 76 

* 119.660 

0.030467 

6679.67 

15.090 

1742*14 

0*0070421 

1.10479 

0.9734 

0.00059 

1.40790 

1.6829 

* 119.660 

0.001222 

2769.27 

4.056 

6.02 

0*0146601 

0.13535 

0.1076 

0.00270 

1.0 1457 

1.0171 

12 0 

0.001220 

2793.65 

4.055 

8.03 

0.0146282 

0.13544 

0.1077 

0.00272 

1.01454 

1.0152 

122 

0.001166 

2876.66 

4.057 

8.17 

0.0136252 

0.13670 

0.1067 

0.00290 

1.0 1413 

0 .9661 

124 

0.001154 

2957.60 

4.066 

6.30 

0.0131314 

0.13602 

0.1097 

0.00306 

1.01376 

0.9650 

126 

0.001125 

3036.69 

4.059 

6.41 

0.0125243 

0.13937 

0 .1196 

0.00326 

1.0 1341 

0.9452 

12 6 

0.001096 

3114.76 

4.059 

8.51 

0.0119676 

0.14075 

0.1119 

0.00343 

1.0 13u 6 

0.9260 

130 

0.001072 

3191.39 

4.06 0 

6*60 

0.0115067 

0.14216 

0.1131 

0.00361 

1.01276 

0.9129 

132 

0.001046 

3266.93 

4.060 

6*66 

0.0110779 

0.14359 

0.1142 

0.00379 

1.01249 

0 .0996 

134 

0.001026 

3341.46 

4.060 

6.75 

0.0106676 

0.14529 

0.1154 

0 .00397 

1.0 1222 

0 .6663 

136 

0.001004 

3415.15 

4.059 

8.62 

0.0103322 

0.14706 

0.1166 

0.00415 

1.0 1197 

0.6740 

13 6 

0.000964 

3468.02 

4.059 

8.69 

0.0100064 

0.14661 

0 .1177 

0.00433 

1.01172 

0.0631 

140 

0.000965 

3560.17 

4.056 

6.94 

0.0097064 

0.15054 

0.1189 

0.00452 

1.0 1149 

0.6533 

142 

0.000947 

3631.66 

4.096 

9.00 

0. DC 94290 

0.15225 

0.1202 

0.00470 

1.0 1127 

0.8446 

144 

0.000929 

3702.54 

4.057 

9.05 

0.0091713 

0.15393 

0.1214 

0.00466 

1.01107 

0.8367 

146 

0.000912 

3772.67 

4.056 

9.09 

0.0069313 

0.15559 

0.1226 

0.00506 

1.01087 

0.8297 

14 6 

0.000696 

3642.66 

4.056 

9.13 

0.0067066 

0.15723 

0.1236 

0.00524 

1.01066 

0.6234 

150 

0.000661 

3912.01 

4 .055 

9.17 

0.0064963 

0.15663 

0.1251 

0.00542 

l.Q 1049 

0.8176 

15 2 

0.000667 

3960.69 

4.054 

9.21 

0.0062964 

0.16043 

0.1263 

0.00560 

1.0 1032 

0 .8127 

15 4 

0.000852 

4049.35 

4.053 

9.25 

0.UU81116 

0.16201 

0.127$ 

0.00579 

1.0 1015 

0.8080 

156 

0.000839 

4117.43 

4.052 

9.26 

0. C 0 79356 

0.16357 

0.1286 

0.00597 

1.00999 

0 .6039 

15 6 

0.000826 

4165.14 

4.051 

9.31 

0.0077666 

0.16512 

0.1300 

0.00615 

1.00963 

O.dCOO 

16 0 

0.000613 

4252.51 

4.050 

9.34 

0.0076102 

0.16664 

0*1312 

0.00633 

1.00966 

0.7966 

16 5 

0.000784 

4419.56 

4.046 

9.41 

0.0072472 

0.17050 

0.1344 

0.00679 

1.00933 

0.7666 

17 0 

0.000756 

4564.67 

4.046 

9.46 

0.0069241 

0.17433 

0.1375 

0 .00726 

1.0 C900 

0.7623 

175 

0.000731 

4746.66 

4.043 

9.51 

0.0066341 

0.17616 

0.1406 

0.00774 

1.00670 

0.7766 

160 

0.000706 

4911.13 

4.041 

9.56 

0.0063719 

0.16199 

0.1437 

Q. 00622 

1.00642 

0.7721 

16 5 

0.000666 

5072.45 

4.038 

9.60 

0.0061332 

0.16561 

0.1466 

0.00671 

1.00616 

0.7679 

190 

0.000666 

5232.75 

4.036 

9.63 

0. QC5914? 

0.16964 

0.1496 

0.00921 

1.00792 

0.7643 

195 

0.000647 

5392.18 

4.034 

9.66 

0.0057137 

0.19345 

0.1529 

0.00971 

1.00769 

0.7610 

200 

0.000629 

5550.64 

4 .031 

9.69 

0. 0055260 

0.19727 

0 .1560 

0.01023 

1.00746 

0.7561 

210 

0.000596 

5666.26 

4.026 

9.74 

0.0051953 

0.20477 

0.1620 

0.01128 

1.0 0709 

D . 7535 

220 

0.000566 

6179.62 

4.021 

9.76 

0.0049052 

0.21225 

0.1660 

0.01236 

1.00674 

0.7497 

230 

0 .000540 

6492.11 

4.015 

9.61 

0.0 0 46494 

0.21966 

0.1739 

0.01346 

1.00642 

C .7466 

240 

0.000516 

6603.73 

4.009 

9.64 

0.0044216 

0.22705 

0.1797 

0.01462 

1.00614 

0.7441 

250 

0.000494 

7115.17 

4.003 

9.66 

0. 0042171 

0.23435 

0.1654 

0.01500 

1.00566 

0,7420 

26 0 

0.000474 

7426.90 

3.995 

9.86 

0.0040324 

0.24159 

0.1911 

0.01701 

1.00564 

0.7403 

270 

0.000456 

7739.31 

3 .967 

9.90 

0.0036644 

0.24675 

0 .1967 

0.01624 

1.0 0542 

C .7390 

26 0 

0.900439 

6052.78 

3.979 

9.91 

0.0037109 

0.25564 

0.2022 

0.Q19SI 

1.00522 

0.7379 

29 0 

0.000423 

6367.63 

3 .969 

9.93 

0.0035699 

0.26262 

0.2076 

0.02076 

1.00503 

0.7373 

30 0 

0.000409 

6664.13 

3 .95 8 

9.94 

0.0034399 

0.26960 

0.2129 

0 .02209 

1.0 0466 

0.7367 

310 

0.000395 

9002.53 

3.94 7 

9.95 

0. OG 33196 

0.27671 

0.2162 

0.02343 

1.00470 

0.7364 

320 

0.000363 

9323.03 

3.935 

9.96 

0.0032076 

0.2635b 

0.2234 

0.02479 

1.0 04d5 

0.7363 

330 

0.000371 

9645.61 

3.922 

9.96 

0.0031037 

0.29034 

0.2205 

0.02617 

1.00440 

0.7365 

340 

0.000359 

9971 .00 

3.906 

9.97 

0 . OU 30 065 

0 .29706 

0.233b 

0.02757 

1.0 0427 

0.7366 
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C-2 


THERMODYNAMIC PROPERTIES OF OXYGEN 


15 ATM ISOBAR 


tempera ture 

VOLUME 

ISOTHERM 

DERIVATIVE 

IS GCH ORE 
DERIVATIVE 

INTERNAL 

ENERGY 

ENTHALPY 

ENTROPY 

C V 

C P 

VELOCITY 
OF SO'JNO 

KELVIN 

CC/GMOLt 

OC ATM/GMOLE 

A TM/K 

j/gmole 

j/gmole 

J/^MOLE-K 

J/G MOLE 

-K 

M/SEC 


• 5G. 525 

24.47 

2660 21 

36.95 

-6167.3 

-6149.8 

o 7 » 15 

35.6b 

53.21 

1163 

56 

24.59 

279063 

36.11 

-6106.6 

-6u71.4 

a8.57 

35.34 

53.23 

1153 

56 

24.76 

269790 

36.99 

-6002.6 

-5965.6 

/Q .44 

34,92 

53.19 

1141 

60 

24.93 

260702 

35.69 

-5896.5 

-5656.6 

72.24 

34.51 

53.16 

1123 

62 

25.10 

251797 

34.63 

-5790.4 

-5752.3 

7 3.99 

34.11 

53. Id 

1115 

64 

25.28 

243070 

33.78 

-5664.3 

-5645.9 

75.67 

33.73 

53.19 

1102 

66 

25.46 

23452U 

32.76 

-5578.2 

-5539.5 

77.31 

33.3b 

53.20 

1063 

66 

25.64 

226142 

31.76 

-5472.1 

-5433.1 

76. 9C 

33.0k 

53.21 

1174 

/o 

25.63 

217934 

30.79 

-5365.9 

-5326.6 

d0.44 

32. bb 

53.24 

1061 

rz 

26.02 

209893 

29.63 

-5259.7 

-5220.1 

jI.94 

32.32 

53.27 

1047 

74 

26.21 

202015 

2 6.90 

-5153.4 

-5113.5 

o3. 40 

32. bb 

53.31 

1032 

76 

26.41 

194297 

26. CO 

-5047.0 

-5C06.9 

0 4.62 

31.69 

53.36 

1016 

7 a 

26.62 

196737 

27.11 

-4940.5 

-49C0.1 

a 6 . 21 

31.34 

53.41 

1003 

dO 

26.82 

179330 

26.24 

-4633.9 

-4793.2 

07.56 

31.09 

53.46 

988 

62 

27.04 

172075 

25.39 

-4727.2 

-4666.1 

0 6 . 69 

30.6C 

53.56 

973 

64 

27.25 

164967 

24.57 

-4620.3 

-4576.9 

90.16 

30.53 

53.66 

956 

66 

27.46 

156003 

23.76 

-4513.2 

-4471.4 

*1.44 

30.2b 

53.77 

943 

66 

27.71 

151160 

22.97 

-4405.9 

-4363.7 

«2.66 

3 0.0 j 

53.69 

927 

90 

27.95 

144495 

22.2 Q 

-4296.3 

-4255.8 

43.69 

29.75 

54.03 

912 

92 

28.19 

137944 

21.44 

-4190.4 

-4147.6 

95.36 

29.51 

54.23 

896 

94 

26.44 

131525 

20.71 

-4062.2 

-4639.0 

96.25 

29.27 

54.36 

600 

96 

28. 7U 

125233 

19.99 

-3973.6 

-3930. C 

97.40 

29.04 

54.59 

563 

96 

28.97 

119065 

19.26 

-3664.6 

-3620.6 

96.52 

26.61 

54.62 

847 

13 0 

29.24 

113019 

16.59 

-3755.1 

-3716.7 

99.64 

26.59 

55.09 

830 

102 

29.53 

107066 

17.91 

-3645.1 

-3606.2 

la0.73 

26.36 

55.39 

814 

10 4 

29.63 

101271 

17.25 

-3534.4 

-3469.1 

lwl.61 

26.17 

55.73 

796 

106 

30.14 

95565 

16.60 

-3423.0 

-3J77.2 

1.2.87 

27.97 

56.11 

77 9 

1 J 8 

30.46 

69965 

15.97 

-3310.9 

-3264.6 

143.93 

27.77 

56.54 

762 

110 

30.79 

64467 

15.34 

-3197.9 

-31.51.1 

1.4.97 

27.58 

57.03 

744 

112 

31.15 

79 j66 

14.72 

-3063.6 

-3C 36.5 

1.6.00 

27.39 

57.56 

725 

114 

31.52 

73763 

14.12 

-2966.6 

-2920.7 

lu 7.03 

27.21 

58.21 

707 

116 

11.91 

68549 

13.52 

-2652.0 

-2663.5 

1.6.34 

27.03 

56.94 

666 

116 

32.32 

63421 

12.93 

-2733.9 

-2684.6 

1.9.36 

2b. 8b 

59.77 

666 

120 

32. 76 

56375 

12.34 

-2614.1 

-2564.3 

1*3.37 

2 &.7L 

63.73 

646 

122 

33.23 

53406 

11.75 

-2492.2 

-2441.7 

111.09 

26.54 

61.95 

626 

124 

33.74 

46511 

11.17 

-2367.9 

-2316.6 

1*2.10 

26.39 

63.18 

606 

126 

34.26 

43665 

10.59 

-2240.7 

-2186.6 

113.13 

26.2b 

64.76 

564 

• 127.251 

3 4.65 

40699 

10.22 

-2159.4 

-2106. 6 

113.77 

26.19 

65.91 

569 

* 127.251 

541.54 

5934 

0.187 

2160.1 

2963.2 

173.76 

24.65 

47.29 

189 

126 

546.44 

6041 

0.164 

2164.7 

3616.3 

19 4.05 

24.70 

46.50 

190 

130 

566.36 

6412 

0.176 

2246.6 

3109.4 

154. 76 

24.34 

44.65 

193 

132 

593.62 

6762 

1.166 

2310.1 

3197.1 

1»5.43 

24.02 

43.12 

196 

134 

600.32 

7096 

0 . 162 

2369.6 

3262.0 

156.07 

23.75 

41.64 

199 

1J6 

616.55 

7416 

3 . 156 

2427.3 

3364.6 

156.66 

23.51 

40.76 

202 

1 J 6 

632.36 

7723 

3.151 

2484. I 

3445.2 

157.27 

23.30 

39.63 

204 

140 

647.65 

6 Q2u 

0*146 

2539.3 

3524. t 

157.84 

23.1 2 

39.02 

207 

142 

663.02 

6309 

3 . 142 

2593.6 

36C1.3 

196.38 

22.95 

36.31 

213 

144 

677.92 

6569 

0.136 

2646.9 

3677.3 

166.92 

22.61 

37.66 

212 

146 

692.58 

6661 

1.134 

2699.4 

3752.1 

169.43 

22.67 

37.12 

214 

149 

707.01 

9129 

3.131 

2751.2 

3625.6 

159.93 

22.55 

36.62 

217 

15 0 

721.26 

9366 

0.126 

2602.4 

3696.6 

160.42 

22.44 

36.16 

219 

152 

735.32 

9644 

3.125 

2652.9 

3970. 5 

160.90 

22.34 

35.77 

221 

15 4 

749.23 

9695 

3.122 

2903.0 

4641.7 

161.36 

22.2 5 

35.40 

223 

156 

762,99 

10141 

0.119 

2952.5 

4112.2 

lot. 82 

22.17 

35.07 

225 

156 

776.61 

10364 

0.117 

3001*7 

4162.0 

lt>2 .26 

22.09 

34.76 

227 

160 

790.10 

10622 

0.114 

3050.** 

4251.2 

102.70 

22.02 

34.48 

229 

16 5 

623.36 

11205 

0 . 1C 9 

317C.6 

4422.1 

103.75 

21.67 

33.67 

234 

170 

656.02 

11771 

3 .104 

3269.0 

45 90.1 

1 0 4 • 75 

21.75 

33.3b 

239 

175 

686,17 

12322 

3 . 10 3 

3405. i 

4755.8 

105.71 

21.64 

32.93 

244 

16 0 

919.69 

l286o 

0.096 

3521.4 

4919.5 

U6.64 

21.55 

32.57 

246 

135 

951.24 

13366 

J.092 

J 635.6 

5681.6 

167.52 

21 .48 

32.26 

252 

190 

952.27 

13906 

3.069 

3749.3 

5242.2 

1 0 6 * 36 

21.41 

31.99 

257 

19 5 

1013.01 

14416 

0.066 

3661.9 

5401.6 

lo9« 21 

21.35 

31.7b 

261 

200 

1043.50 

14916 

3.053 

3973.6 

5559.6 

170.01 

21.31 

31.55 

265 

210 

1103.64 

15905 

3.076 

4195.9 

5673.6 

171.54 

21.23 

31.21 

272 

220 

1163.47 

16671 

3.074 

4416.3 

6164.3 

172.99 

21.17 

30.94 

279 

230 

1222.51 

17620 

0.070 

4634.6 

6492*6 

1/4. 36 

21.13 

30,73 

266 

240 

1231.06 

167 54 

3.067 

4652.0 

6799.1 

175.66 

21.10 

30.56 

293 

250 

1339.24 

19677 

3.064 

5066.5 

7104.0 

176*91 

21. 08 

30.43 

303 

26 0 

1397.06 

2D59U 

3.061 

5264.3 

7407.7 

176.10 

21.08 

30.32 

306 

270 

1454.60 

21495 

0 . 056 

5499.7 

7710.5 

179.24 

21.09 

30.24 

312 

260 

1511.86 

22392 

0.056 

5714.6 

6012*6 

1 d 0 * 34 

21.10 

30.16 

316 

29 0 

1566.95 

23263 

3.354 

5929.7 

6314.3 

161. 40 

21.12 

30.14 

324 

30 0 

1625.63 

24168 

0.052 

6144.5 

8615.6 

162.42 

21.16 

30.12 

330 

310 

1632.55 

25046 

1 . 050 

6359.5 

8916.6 

163.41 

21.19 

30.11 

336 

320 

1739.13 

25924 

0 . 346 

6574.6 

9217.9 

164.36 

21.24 

30.11 

341 

330 

1795.57 

26797 

0.047 

6790.1 

9519.1 

165.29 

21.29 

30.13 

346 

340 

1951. 9C 

27666 

3.045 

7005*9 

9620 .5 

166.19 

21.35 

30.15 

352 
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C-2 

THERMODYNAMIC PROPERTIES OF OXYGEN 

15 ATM ISOBAR 


temperature 

DENSITY 

V ( OH/ OV)p 

ViOP/DUiy 

-V (DP/ DV ) T 

(DV/DTyV 

THERMAL 

VISCOSITY 

thermal 

DIELECTRIC 

PRANDTL 





CONDUCT IVIT Y 


QIFFUSIVITY 

CONSTANT 

NUMBER 

KELVIN 

ghole/cc 

J/GMOLE 

CC-ATM/J 

ATM 

I / KELVIN 

MW/CN-K 

G/CM-S 
X io3 

SQ CM/SEC 



* 54.525 

0.060061 

15965.97 

25.731 

11607.07 

0.0033325 

1.93160 

6.2399 

0.00009 

1.56915 

5.3712 

56 

0.060660 

15060.09 

25.521 

11366*66 

0.0033563 

1.91036 

5.9279 

0.00009 

1.56592 

5.1371 

5S 

0.060306 

15667.00 

26.230 

10095.79 

0.0033946 

1.69956 

5.5310 

0.00000 

1.56153 

6.6403 

60 

0.060111 

15693.60 

25.932 

10657,15 

0.003632$ 

1.66000 

5.1667 

0.00006 

1.55713 

4.5656 

62 

0.039035 

15317 .60 

25.627 

10030.65 

0.0036719 

1.05909 

4.6245 

0.00066 

1.55273 

4.3111 

66 

0.039556 

15139.12 

25.316 

9615.63 

0.0035131 

1.63907 

6.5093 

0.00067 

1.54031 

4.0754 

66 

0 .039200 

16950.66 

26.999 

9211.03 

0.0035562 

1.61764 

4.2172 

0.00007 

1.54307 

3.0571 

60 

0.030999 

16775.96 

26.676 

0019.61 

0.0036013 

1.79565 

3.9464 

0.00067 

1.53962 

3.6549 

70 

0.030710 

16590.06 

26.360 

5637.91 

0.0036666 

1.77314 

3.6956 

0.00066 

1.53496 

3.4675 

72 

0.030636 

16603.33 

26.016 

0067.00 

0.00 36963 

1.75016 

3.4631 

0.00065 

1.53067 

3.2940 

76 

0.030169 

16213.23 

23.677 

7706.65 

0.0037505 

1.72666 

3.2676 

0.00065 

1.52597 

3.1333 

76 

0.037062 

16020.69 

23.335 

7356.67 

0.0030056 

1.70201 

3.0460 

0.00006 

1.52146 

2.9646 

70 

0.037573 

13026.96 

22.909 

7016.21 

0.0036636 

1.67056 

2.6629 

0.00004 

1.51609 

2.0471 

SO 

0.037201 

13626.55 

22.660 

6605.66 

0.0039269 

1.65391 

2.6914 

0.00003 

1.51231 

2.7199 

«2 

0.036907 

13625.16 

22 .207 

6366.59 

0.0039696 

1.62094 

2.5324 

0.00002 

1.50771 

2.6024 

06 

0.036691 

13220.50 

21.932 

6052.77 

0.0060567 

1.60366 

2.3051 

0.00061 

1.50307 

2.4940 

66 

0.036392 

13012. 77 

21.576 

5769.97 

0.0661319 

1.57609 

2.2405 

0.00001 

1.49060 

2.3941 

00 

0.036009 

12001.56 

21.213 

5655.96 

0.0062090 

1.55224 

2.1216 

0 . 00 060 

1.69369 

2.3022 

90 

0.335706 

0.035475 

12506.76 

20.051 

5170.57 

0.0062930 

1.52616 

2.0044 

0.00079 

1.60696 

2.2176 

92 

12360.19 

20.606 

6093.53 

0.0063S19 

1.49901 

1.0955 

0.00070 

1.66415 

2.1406 

96 

0.035162 

12165.76 

20.120 

6626.65 

0. 0666773 

1.47325 

1.7945 

0.00077 

1.47931 

2.0701 

96 

0.036065 

11919.15 

19.752 

6363.72 

0.0065799 

1.44640 

1.7006 

0.00076 

1.47661 

2.0059 

90 

0.036523 

11600.25 

19.303 

6110*52 

0.0066905 

1.61951 

1.6139 

0.00075 

1.66966 

1.9479 

100 

0.036197 

11652.77 

19.012 

3066*07 

0.0060101 

1.39236 

1.5332 

0.00074 

1.46446 

1.0957 

102 

0.033065 

11212.66 

10.668 

3626.56 

0.0069399 

1.36499 

1.4563 

0.00073 

1.65935 

1.0492 

106 

0.033520 

10967.06 

10.265 

3395*60 

0.0050612 

1.33744 

1.3666 

0.00072 

1.65419 

1.0002 

106 

0.033106 

10716.10 

17 .609 

3171*20 

0.0052350 

1.30970 

1.3239 

0.00070 

1.66093 

1.7725 

106 

H. 032032 

10659.53 

17.510 

2953.77 

0.0056055 

1.20177 

1.2637 

0.00069 

1.46356 

1.7420 

110 

0.032673 

10196.67 

17 .120 

2762.96 

0.0655927 

1.25363 

1.2077 

0.00060 

1.43013 

1.7169 

112 

0.032106 

9927.16 

16.763 

2530.53 

0.0056006 

1.22527 

1.1555 

0.00066 

1.63256 

1.6970 

116 

0.031720 

9650.61 

15.353 

2360.31 

0*0060323 

1.19666 

1.1066 

0.00065 

1.62605 

1.6626 

116 

0.031360 

9365.04 

15.957 

2160.31 

0.0062927 

1.16702 

1.0613 

0.00062 

1.62099 

1 .6739 

116 

0.030939 

9072.72 

15.556 

1962.17 

0.0065077 

1.13666 

1.0167 

0.00062 

1.41497 

1.6711 

120 

0.030526 

0770.15 

15.162 

1701.02 

0.0069267 

1.10916 

0.9700 

0.00060 

1.40675 

1.6769 

122 

0. 030093 

0657.15 

16.710 

1607.13 

0.0073139 

1.07925 

0.9413 

0.00050 

1.60230 

1.6059 

126 

0.029662 

0132.67 

16.279 

1637.96 

0.6077667 

1.04667 

0.9059 

0.00056 

1.39559 

1.7052 

126 

0.029170 

7796.60 

13 .020 

1276.29 

0.0603061 

1.01792 

0.0723 

0.00054 

1.30050 

1.7343 

* 127.251 

0.020662 

7575.92 

13 .519 

1176.66 

0.0667002 

0.99021 

0.0550 

0.00052 

1.30601 

1.7660 

• 127.251 

0.001667 

2756.32 

6.079 

10.90 

0.0171666 

0.15715 

0.1224 

0.00160 

1.O22C0 

1.1511 

120 

0.001023 

2707.50 

6.060 

11. 01 

0.0166613 

0.15732 

0.1226 

0.001S6 

1.02100 

1.1327 

130 

0.001766 

2070.96 

6.006 

11.32 

0.0155076 

0.15795 

0.1233 

0.08200 

1.0211D 

1.0091 

132 

0.001713 

2967.60 

6.090 

11.59 

0.0165312 

0.15663 

0.1261 

0.00215 

1.02067 

1*0523 

136 

0*001666 

3053.67 

6.096 

11.62 

0.0137035 

0.15967 

0.1260 

0.00229 

1.01990 

1.0210 

136 

0.001622 

3137.51 

6.09 7 

12.03 

0.0129900 

0.16103 

0.1257 

0.00246 

1.01937 

0.9941 

136 

0.001561 

3219.02 

6.099 

12.21 

0.0123692 

0.16226 

0.1266 

0.00250 

1.O10O0 

0.9709 

160 

0.001566 

3300.62 

6.101 

12.30 

0.0116211 

0.16354 

0.1275 

0.00272 

1.01663 

0.9506 

162 

0.001500 

3300.10 

6.10 2 

12.53 

0.0113332 

0.16465 

0.1265 

0.00265 

1.010D1 

0.9329 

166 

0.001675 

3650.61 

6.103 

12.67 

0.01 66953 

0.16610 

0.1295 

0.00299 

1.01761 

0.9173 

166 

0.001666 

3535.67 

6.106 

12.79 

0.0106996 

0.16750 

0.1305 

0.00312 

1.01723 

0.9036 

16 0 

0.001616 

3612.00 

6.106 

12.91 

0.0101397 

0.16662 

0 .1315 

0.00326 

1.0 1600 

0.6915 

15 0 

0.001306 

3607.67 

6.106 

13.02 

0.0096106 

0.17012 

0.1325 

0 .00339 

1.01654 

0.6607 

152 

0.001360 

3762.16 

6. 106 

13.12 

0.0095060 

0.17144 

d * 1336 

0.00352 

1.01623 

0.0711 

156 

0.001335 

3036.15 

6.103 

13.21 

0.0092267 

0.17275 

U.1347 

0.08366 

1.01592 

0 .0625 

156 

0.001311 

3909.67 

6.103 

13.29 

0.0069696 

0.17405 

0.1356 

Q. 00379 

1.01563 

0.6546 

150 

0.001206 

3902 .19 

6. 102 

13.37 

0.0067269 

0.17536 

0.1369 

0.00392 

1.0 1536 

0.6470 

160 

0.001266 

6056.35 

6.101 

13.66 

0. 0005060 

0.17663 

0.1380 

0.00605 

1.01510 

0.6416 

16 5 

0.001215 

6232.52 

6.099 

13.61 

0.0000012 

0.17996 

0.1406 

0.00636 

1.01440 

0.6276 

170 

0.001160 

66Q7.91 

6.096 

13.75 

0.0075670 

0.10331 

0.1436 

0.00470 

1.01393 

0 .0166 

175 

0.001126 

6500.91 

6.093 

13.07 

0.0071091 

0.16671 

0.1466 

0.00506 

1.01342 

0 .6072 

10 0 

0.001007 

6751.02 

6.090 

13.90 

0.0066566 

0.19016 

0 .1693 

0.00537 

1.01296 

0.7993 

105 

0.001051 

6920.93 

6.007 

16.07 

0.0065556 

0.19363 

0.1522 

0.00571 

1.01253 

0.7924 

19 0 

0.001010 

5000.66 

6.003 

16.16 

0.0662671 

0.19715 

0*1551 

0.00605 

1.0 1213 

0.7665 

195 

0.000907 

5256.56 

6.000 

16.23 

0.0060630 

0*20069 

0 .1500 

0.00640 

1.0 1176 

0.7S12 

200 

0.000950 

5619.62 

6.077 

16.30 

0.0056221 

0.20424 

0.1609 

0.00675 

1.01142 

0 .7766 

210 

0.000906 

5766.06 

6.070 

16.61 

0.0056316 

0.21125 

0.1666 

0.00747 

1.0 1079 

0.7693 

220 

0.000059 

6069.61 

6.063 

16.50 

0.0050962 

0.21630 

0.1723 

0.00621 

1.0 1023 

0.7634 

230 

0.000010 

6390.36 

6.056 

16.56 

0. 0666006 

0.22536 

0.1760 

Q.0Q697 

1.00974 

0.7506 

260 

o.ooorsi 

6709.60 

6.069 

16.66 

0.0065560 

0.23242 

0.1636 

0.00974 

1.00929 

0 .7547 

250 

0.000767 

7027.06 

6.061 

16.69 

0.0063295 

0.23944 

0.1692 

0.01054 

1.00039 

0.7514 

260 

0. 000716 

7365.70 

6.032 

16.76 

0.006126Q 

0.24663 

0.1967 

0.01135 

1.00652 

0 .7487 

270 

Q. 000607 

7663.63 

6.023 

16.70 

0.0039663 

0.25336 

0.2001 

0.01219 

1.00610 

0.7465 

200 

0.000661 

7902.09 

6.013 

16.61 

0.0037016 

0.26025 

0.2055 

0.01304 

1.00767 

0.7440 

290 

0.000637 

0301.69 

6.002 

16.06 

0.0036312 

0.26702 

0.2106 

0.0139C 

1.0 0756 

0.7436 

300 

0.000615 

0622.17 

3.991 

16.06 

0.0036936 

0.27305 

0.2160 

0.01470 

1.00732 

0.7425 

310 

0.000596 

0966.62 

3 .979 

16.09 

0.0033665 

0.26063 

0.2212 

0.01566 

1.0 0 7a 7 

Q .7416 

320 

Q. 000575 

9260.50 

3.965 

16.91 

0.0632691 

0.26736 

0.2263 

0.01659 

1 .0 0606 

0.7411 

330 

0.000557 

9596.62 

3 .952 

16.92 

D.0G314C2 

0.29400 

0.2313 

0.01752 

1.03662 

0.7409 

360 

0*000560 

9922.95 

3.937 

16.94 

0. 0030309 

0.30062 

0.2363 

0 .01646 

1 .0 06**2 

0.7400 
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C-2 


T HE RHOQY NAMIC PRuPERTItS OF OXYGEN 


2 1 A TH ISOBAR 


ENPERATURE 

VDIUHE 

KEl VIN 

CC/&MOLE 


* 54.583 

24.47 

56 

24.56 

56 

24.75 

60 

24.92 

62 

>5.0 9 

64 

25.27 

06 

25.44 

68 

25.63 

70 

25.61 

72 

26. bO 

74 

26.20 

76 

26.39 

78 

26.60 

60 

26.60 

02 

27,02 

04 

27.23 

66 

27.46 

66 

27.66 

90 

27.92 

92 

26.16 

94 

26.41 

96 

26.67 

98 

28.93 

100 

>9.20 

132 

29.49 

Id 4 

29.78 

lu 6 

30.09 

10 8 

30.41 

110 

30.74 

112 

31. 09 

114 

31.45 

116 

31.84 

118 

32.24 

120 

32.67 

122 

33.13 

124 

33.62 

126 

34.15 

126 

34.73 

130 

35.36 

132 

36.05 

* 133.031 

36.44 

* 133.031 

397.48 

134 

4U5 » 2 5 

136 

420.56 

138 

435.12 

140 

449.03 

142 

462.43 

144 

475.39 

146 

467.99 

140 

530.26 

150 

512.26 

152 

524.01 

154 

535.55 

156 

546.90 

156 

558.06 

160 

559.08 

lo 5 

596.00 

170 

622.21 

175 

647.62 

100 

672.93 

105 

097.63 

190 

721.90 

H5 

745.90 

ZOO 

7-39.73 

210 

816.54 

220 

802.59 

230 

906.02 

240 

952.90 

250 

997.47 

26 0 

1041.64 

270 

1005.51 

20 0 

1129.13 

290 

1172.52 

3 'J J 

1215.73 

310 

1256.77 

32 0 

13 Jl.67 

33 P 

1344.44 

340 

1337.09 


IS0THERH 

15 OCHORE 

DERIVATIVE 

derivative 

IC ATN/GHOLE 

ATM/K 

28664U 

30.95 

279965 

3 0.15 

270703 

3 7.03 

261626 

35.93 

252731 

34.07 

244ul5 

33.82 

235476 

32.80 

227110 

31.81 

218914 

34.83 

210885 

>9.88 

203020 

20.95 

195316 

>6.34 

187769 

2 7.16 

160370 

26.29 

173135 

25.45 

166042 

24.62 

159094 

>3.81 

152287 

23.03 

145619 

22.26 

139080 

21.50 

132685 

20.77 

126412 

2C. C5 

120265 

19.35 

114239 

1 6.66 

108331 

17.99 

132539 

17.33 

96657 

16.66 

91284 

16.05 

85815 

15.42 

8 0 446 

14.81 

75174 

14.21 

69995 

13.62 

6 4 9 06 

13.03 

59901 

12.45 

54979 

11.87 

50134 

11.30 

45364 

13.72 

40666 

10.14 

36602 

10.32 

J2 3 7b 

9.63 

2972u 

6.79 

5169 

3.267 

5 3 96 

3.259 

5833 

1 .246 

6242 

0.234 

6625 

3.224 

6969 

0 .215 

7330 

3 .207 

7669 

0 .200 

7990 

0.194 

83Gt 

0 .186 

8600 

3.162 

8693 

0.177 

9177 

0.173 

9455 

9 .166 

9726 

0 . 164 

10365 

0 . 155 

11015 

3.147 

11622 

3 . 140 

1221b 

0 .134 

127 82 

3.129 

13341 

3 .124 

13880 

0 .119 

14424 

0 . 115 

1 5 4 7 J 

0 .1C 8 

16467 

0 .101 

17460 

0 . 096 

18454 

0.091 

19411 

3.086 

20355 

0.083 

21267 

0.079 

2221* 

3 .076 

23124 

0.073 

2 4 0 33 

0.070 

24931 

0 .068 

25625 

3.065 

26714 

0 .363 

27599 

0.061 


INTERNAL 

tNERGY 

J/GHCLi 


- 6166.2 
-6111.1 
-60*5.1 
-5899.1 
-5793.1 
-^687.2 
-5581 • 2 
-5475.2 
•5369.2 
-5263.1 

-6157. d 
-5050.4 
-4944.5 
-4838.2 
-4731.6 
-4624 • 9 
-4518.1 
-4411. ] 
-4303.7 
-4196.1 

-4056.2 

-3979.9 

-3871.3 

-3762.1 

-3652.5 

-3542.3 

-3431.4 

-3319.8 

-3207.3 

-3093.9 

-2979.3 
-2 663.4 
-2746.4 
-2627.6 
-2506.6 
-2363.9 
-2256.3 
-2129.7 
-1995.9 
-1657.9 

-1785.2 

2136.3 

2173.1 

2245.7 

2314.4 

2360.2 

2443.5 

2504.7 

2564.3 

2622.3 

2679.1 

2734.7 

2769.4 

2843.2 

2696.2 

2946.5 

3076.7 

3201.5 

3324. 3 

3444.6 

3563.6 

3661.0 

3797.1 

3912.1 

4139.5 

4364.1 

4566.5 

4607.2 

5026.6 
5244.9 

5462.4 

5679.4 

5696.0 

6112.4 

6328.7 

6545.1 

6761.7 

6976.5 


ENTHALPY 

J/tHOLE 


-6136.6 
-6061.3 
-5954^.9 
-5648 .6 
-5742.3 
-5o3fe . D 
-5529.6 
-5423.3 
-5316.9 
-5210.4 

-5103.9 

-4997.3 

-4890.6 

•4783.8 

-4676.9 

-4569.6 

-4462.4 

-4354.9 

-4247.1 

-4139.0 

-4L3C.6 

-3921.6 

-3612.6 

•3702.9 

-3592.7 

-3451.9 

-3370.4 

-3256.1 

-3145.0 

-3630.9 

•2915.6 

-2799.1 

-2681.1 

-2561.4 

-2439.7 

•2315.8 

-2189.1 

-2059.3 

-1924.2 

-1764.9 

-1711.4 

2941.6 

2994.4 

3096.0 
3196.2 
329C.2 

3360.6 

3466.1 

3553.2 

3636.1 

3717.2 

3796.6 

3674.7 

3951.5 

4027.1 

4101.6 

4264.5 

4462.7 

4637.1 
46 06 .5 
4977.4 

5144.0 

5306.8 
5472. C 

5794.3 

6112.2 

6426.6 

6738.4 

7048 .0 

7355.8 
7bb2 . 2 

7967.6 

8272.1 

6976.1 
8879*6 

9162.9 

9466.2 

9769.4 


Ei. T ROPY 
J/*MOLE-K 


o 7 . 17 
*8.53 
7 ] .40 
72.20 
7 3.94 
75.03 
77.26 
78.85 
60.39 
61.89 

a3.35 
d4» 77 
06. 16 
87.51 

68.83 
90.12 
91.38 
32.62 

93.83 
95.02 

96.19 
97.33 
98.46 
99.56 
1 * 0.66 
lb 1 > 73 
lb2.79 
1*3.84 
1*4.88 
lb 5 • 91 


1*6.93 

1.7.94 

1.8.95 
lb 9. 96 

110.96 
1 i 1 . 97 
112.98 
li.4.01 
U5.0S 
li.6.12 

116.67 

151.66 

192.05 

192.82 
193.54 
194.21 
194. 85 
195.47 

156.05 

196.62 

197.16 

197.69 

158.20 

198.69 

199.16 
169.64 
laO.77 

10 1 .83 
lo2« 84 
1*3.61 
104.74 

105.62 

lob. 46 

107.31 
1*6.86 
170.36 
171.76 
173. 08 
174.35 
175.55 
176.71 
177. 82 

178.89 
179.92 
1 Sb . 92 
161.66 
162.81 
U3.7Z 


35.65 

53.19 

35.36 

53.10 

34.93 

53.16 

34.53 

53.16 

14.13 

53.16 

33.75 

53.16 

33.38 

53.17 

33.03 

53.18 

32.68 

53.20 

32.35 

53.23 

32.02 

53.27 

31.71 

53.31 

31.41 

53.37 

31.12 

53.43 

30.63 

53.51 

30.56 

53.60 

33.29 

53.70 

30.03 

53.82 

29.76 

53.90 

29.54 

54.11 

29. 3C 

54.29 

29.37 

54.49 

26.84 

54.71 

26.63 

54.9b 

28.41 

55.25 

28 .21 

55.57 

26.0b 

55.94 

27. 8d 

56.35 

27.61 

56.81 

27. 4> 

57.33 

27.24 

57.93 

27.06 

56.61 

26.69 

59.39 

26.72 

60.29 

26.56 

61.33 

26.41 

62.55 

26.27 

64.0b 

26.15 

65.73 

26.60 

74.22 

26.46 

76.31 

26*42 

72.94 

25.87 

55.17 

25.6b 

53.30 

25.12 

50.35 

24,71 

47.97 

24.36 

46.04 

24.36 

44.45 

23.80 

43.11 

23.57 

41.97 

23.37 

4C.96 

23.18 

40.12 

23.02 

39.37 

22.88 

38.70 

22.74 

36.10 

22.63 

37.56 

22.52 

37.08 

22.29 

36.06 

22.10 

35.24 

21.95 

34.57 

21.62 

34.01 

21.71 

33.54 

21.62 

33.13 

21.54 

32.79 

21.47 

32.49 

21.36 

31.99 

21.28 

31.61 

21.22 

31.30 

21.16 

31.06 

21.15 

30.06 

21.14 

33.71 

21.13 

30.59 

21.14 

30.49 

21.16 

3C.4Z 

21.18 

30.37 

21.22 

30.34 

21.20 

3C.32 

21.31 

33.32 

21.30 

30*33 


VELOCITY 
OF SO J NO 
H/SEC 


1163 
1155 
1142 
1129 
1116 
1 1C 3 
1090 
1075 
1062 
1040 

1034 
1020 
l 0C5 
993 
975 
960 
945 
930 
914 
898 

682 

806 

050 

833 

617 

000 

703 

765 

748 

730 

712 

693 

674 

654 

634 

613 

592 

569 

570 
544 

510 

187 

189 

192 

196 

199 

202 

205 

206 
211 
213 
216 

210 

221 

223 

225 

231 

236 

241 

245 

250 

254 

259 

263 

271 

276 

266 

293 

299 

305 

312 

319 

324 

330 

336 

342 

347 

352 
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THERMOOlfNCMlC PR OF JXVGt.M 


C-2 


2 0 ATM I SO JAR 


T£mP£RATuk£ 0£NSIT» 


<El V I N 

&M3LE/CC 

* 54.593 C.J40971 

56 

0. 042678 

5 6 

i. 34Q405 

6 0 

U.U40131 

62 

li. 339955 

64 

5.339579 

66 

0.33930 1 

66 

0.039021 

70 

U. 338741 

72 

0.338456 

74 

3 . 138174 

76 

0 . 037888 

76 

0. 337599 

60 

0.337309 

6 2 

0.037016 

34 

0.036721 

96 

0.336423 

88 

0 . 336122 

90 

0.035816 

92 

0.335511 

94 

0.035200 

96 

0 .3 34885 

98 

0.034565 

100 

0 . 334241 

132 

0. 333912 

104 

0.033577 

106 

0.033236 

106 

0. 132888 

110 

0.132532 

112 

0.032168 

114 

0.331795 

116 

0 *031412 

118 

O.U31017 

120 

Q.0306C8 

12? 

0.130185 

124 

0 . 129744 

126 

0 . 029282 

128 

0 . 128797 

130 

0.128263 

132 

0.327737 

* 133.031 

C . 027443 

* 133.031 

0 . 002516 

134 

3.302466 

136 

0.002376 

138 

5.302298 

140 

C. 302227 

142 

0.302163 

144 

0.002104 

146 

0.002049 

146 

0.001999 

150 

1.301952 

152 

0 . 001906 

154 

u. 001667 

156 

0 . 101829 

15 0 

o .001792 

160 

0.301757 

lb 5 

0.111678 

170 

0. lllbC7 

175 

0.001544 

160 

0 . JO 1466 

165 

: . 101433 

190 

:. 301385 

195 

0.301341 

22 C 

C. 301299 

210 

5. J01225 

220 

0.001159 

230 

0.001101 

240 

0.001049 

25 0 

0. 3011C3 

26 0 

0. JG096C 

270 

0. 500921 

2d 0 

5. 300066 

290 

G . a 0085 3 

3 J 0 

C. J00823 

310 

0. 100794 

32 0 

4. 100 760 

330 

Cl . J 00744 

340 

0 .*03721 


fWO-PriASE dOUNOARr 


v (Jn/uvip 

vrjp/Gu> v 

J/GHQL £ 

CC- ATM/ J 

15996. lb 

26.726 

15675.88 

26.524 

15704.55 

25.234 

15531.34 

25.936 

15J56.17 

25.631 

15178. 9o 

23 .320 

14999.63 

23 .0C3 

14618.07 

24.600 

14b34. 19 

24.353 

14447 .92 

24 .020 

14259.1? 

23 .683 

14067. 75 

23 .341 

13873.63 

22. 996 

13676. 71 

22 .648 

13476. 65 

22.296 

13273.92 

21.942 

13067.82 

21.585 

12858.37 

21.226 

12645.45 

20 . 864 

12426. 86 

20 . 502 

12208.52 

23 . 137 

11984.15 

19 .77? 

11755.59 

19.405 

11522.62 

19.336 

11264.97 

18.667 

11042.41 

18.296 

10794.64 

17 .923 

10541.32 

17.548 

10282.09 

17.171 

10016.5* 

16.791 

9744.15 

16 .4C 7 

9464.42 

15.019 

9176.71 

15 .624 

9880.24 

15.221 

3574.21 

14 . SC 8 

6257.54 

14 . 382 

7929.14 

13 .93 8 

7587.64 

13.471 

7488 » 9j 

13 .713 

7114.11 

13.113 

6768. 75 

12 . 121 

2690.26 

4.098 

2741 .07 

4.104 

2841.95 

4.114 

2936.47 

4.123 

3031.53 

4.130 

3121 .76 

4.135 

3209.67 

4.140 

3295.56 

4.143 

3379.74 

4.146 

3462.43 

4.148 

3543. 8U 

4.150 

3623.99 

4.151 

3703.14 

4.151 

3781.33 

4.151 

3858 . 65 

4.151 

40 48.62 

4.150 

4234.51 

4.14 7 

4416.97 

4 . 144 

4596.54 

4.140 

4773. 48 

4.136 

4948.25 

4.132 

5121.07 

4.128 

5292.16 

4.124 

5629.96 

4.115 

5963.02 

4.106 

6292.46 

4.097 

6619.22 

4.088 

6944.12 

4.079 

7267 . 88 

4 . 069 

7591. 1J 

4.C59 

7914.34 

4.048 

8238. 07 

4.036 

8562. 7m 

4.024 

8888.50 

4.311 

9216.01 

3.997 

9545.24 

3.983 

9876.47 

3 . 96 7 


V(OP/OVi T (OV/UTyv 


ATM 

1/ KELVIN 

11715.11 

0. CO 33249 

11388.34 

J » C« 33495 

1 J937 .66 

0.0033853 

1 J499. 1 8 

0. 0u34226 

10072.66 

0.4434615 

9657.8? 

0.0035021 

9254.41 

0.3035446 

8862.17 

0 . Ct 35890 

9480.86 

0.0436355 

8110.23 

0.0336843 

7 75 0 . 0 4 

0.0w37357 

7400.04 

0. OC 37697 

7C59.99 

0* 0 0 38467 

6729.65 

0.0u39069 

6408.82 

d • 40 39705 

6097.24 

0. 0040379 

5794.70 

0.0C41095 

5500.96 

3.0041057 

5215.82 

0.0042669 

4939.05 

0.0043537 

4670,47 

3.0044467 

4409.94 

0. 0445465 

4156.97 

0.0446540 

3911.66 

0.0C47701 

3673.73 

3.0446959 

3442.92 

0.0450326 

3219.12 

0.0051010 

3002.12 

0.0453452 

2791.74 

0 • by 55253 

2587.82 

J. C 6 57240 

2390.19 

9.0459452 

2198.68 

J. 0 u 61929 

2013.16 

0.0064720 

1833.49 

0. C *67 092 

1659.53 

0.0071531 

1491.19 

0.04 75752 

1328.38 

0.0000711 

117l.CS 

9.0b 8b627 

1040.86 

0.00 99112 

899.41 

0.0107272 

915.61 

0. 0107754 

13. CC 

0.02 05066 

13.31 

0.0194741 

13.87 

0.0177166 

14.34 

0.0163236 

14.75 

3. Cl 51668 

15.11 

0.0142376 

15 .43 

0.0134305 

15.72 

0. C 127339 

15.97 

0.0121251 

16.20 

0.0115874 

16.41 

0.0111U82 

16 . b J 

3. £106777 

16.79 

J. 0102683 

16.94 

0.0499339 

17.49 

3.0(960 96 

17.42 

0.0489060 

17.70 

3.01-83214 

17,94 

0. 0b78257 

19.14 

3. Gu 73986 

18.32 

0.0*70256 

19 .49 

0.446696? 

18 .62 

0 • C 4 64025 

18 . 74 

3. C461387 

18.95 

■3.60 56824 

19.11 

0.4453003 

19.25 

3. Ob 4974? 

19.36 

3.4*46919 

19. 4o 

0.0444444 

19.54 

0. 4442251 

19.61 

0.CC4C291 

19.67 

3.043852/ 

19.72 

0.0436928 

19.77 

0.0*35469 

19.61 

9.4*34133 

19.84 

0. 00329C3 

19.87 

0.0031766 

19.9] 

0.0430711 


i Thermal 

VISCOSIT 

coNoocrivi 

Tr 

mw/cm-k 

G/CM-S 


x ia3 

1 1.93243 

b .2553 

1.91967 

5 .965 J 

1 .90 099 

5.5577 

1.88159 

5.109* 

1.85154 

4.6482 

1. 84377 

4.5319 

1.81944 

4.2308 

1. 79755 

3.9671 

1.77513 

3. 7153 

1.75224 

3 * 462 J 

1.72809 

3.2657 

1.70512 

3.0653 

1 .60097 

2.8795 

1 .65645 

2.7073 

1.6316T 

2.5477 

1.60644 

2.3997 

1.58399 

2.2625 

1 .55527 

2.1353 

1*52930 

2.0173 

1 .53311 

1.9*79 

1.47669 

1.6065 

1.45007 

1.7123 

1.42326 

1.625* 

1.39625 

1.5439 

1 .36907 

1.4685 

1.34170 

1.390o 

1.31416 

1.3335 

1.28643 

1.2731 

1.25852 

1.2168 

1.23344 

1.1643 

1.2 4205 

1.115* 

1.17349 

1.069/ 

1.14465 

1 . 027u 

1 .11550 

J . 9 06 9 

1 .36599 

J .9493 

1 . 05607 

0 .9139 

1.02564 

0.8803 

0 . 99461 

J • 6529 

0.96202 

0.82/1 

0.93032 

0.6003 

0.91335 

3 . 7 dbo 

0.18291 

J . 1 J6o 

0.18211 

3.1366 

0.16107 

0.1368 

0.18065 

0.13/1 

0.18364 

3.1375 

0.18090 

3.1301 

0.18135 

3.1367 

0.18194 

0.1394 

0.18261 

3. 1401 

0.18334 

0.1409 

0.18414 

3.1417 

0.18500 

J .1425 

0.18588 

3.1434 

0.18680 

0.1443 

0.15770 

3.1452 

0 .19026 

0.1476 

0.19296 

0.1501 

0.19584 

0.152b 

0 . 19876 

3.1552 

0 .20182 

J .1570 

0 .20496 

3.1605 

0.20817 

J >1632 

0.21143 

3.1659 

0.21787 

0.1713 

0.22446 

0.1764 

C. 23113 

0.1822 

0 .23784 

3.1576 

0.24456 

0.193* 

C. 25129 

* . 1903 

0.25799 

d « ?„3o 

0.26466 

J .2008 

0 .27122 

u .214* 

0.2779C 

J.2191 

0 .28453 

3.2242 

0.29112 

0.2292 1 

0 . 2 97b b 

(1.2341 | 

0 . 3J416 

J.239J 1 


r thermal 

DIELECT-il 

DIFTUSIVlTr constant 

SQ CM/SiC 

0.00*89 

1.569*0 

* . cooa 9 

1 .56620 

0. *0 Odd 

1.561*3 

0 . 00388 

1 .5 5 7*4 

0.0 0086 

1.553*4 

0.00087 

1.548d3 

0.0038 7 

1.544*1 

0.0000 7 

1.53977 

0 .00386 

l’» 5 3 5 0 2 

0 . 00 306 

1.53085 

0.00085 

1.52636 

3.00384 

1.52184 

0 .00084 

1.51731 

0.00*83 

1.5 1275 

0.00092 

1.50016 

0 .00002 

1.50364 

0.00081 

1.49089 

0.00080 

1.4 94c 1 

0.00079 

1.489*0 

0 .00 378 

1.4847 1 

0.00077 

1 .47989 

0 *0 0076 

1 .4 75*3 

0.00075 

1.47010 

0.00074 

1.46512 

0.00373 

1.46Q.6 

0.3007? 

1.45494 

0.00071 

1.44973 

0.00069 

1.444*2 

0 .00068 

l.*39u2 

0.00367 

1.43351 

0.00365 

1.42786 

0.00064 

1.422*8 

0 .00062 

1.41614 

0 . 0C36C 

1.410*1 

3.00359 

1 .4 G3bfl 

0.00057 

1.3 971 D 

0 . 0CQ55 

1.3 90*5 

O.OCJ53 

1*383*6 

0.00346 

1.3 754 7 

0 .00044 

1.36744 

0.00346 

1.36313 

0.0013? 

1.3 JC16 

0*00130 

1.3296 7 

0.00151 

1.32849 

0.00154 

1.32752 

0.00176 

1.32&C.6 

0 .30180 

1.325o9 

0 • 0023 C 

1.32517 

0.3021? 

1.32452 

0.00223 

1.32391 

0.00234 

1.02335 

0.00245 

1.322a? 

0.30256 

1.32232 

0.00267 

1.3210b 

0 .0027 0 

1.02142 

0.00238 

1.321*0 

0.0031 4 

1.320*4 

0.00341 

1.0 1920 

0. 30367 

1. J 18*3 

0.00393 

1.317/4 

0 * 00 4? C 

1.01711 

0.00447 

1.0 16b3 

0.00474 

1.3 1599 

0.00531 

1.31550 

0.00556 

1 * 0 1 4o 0 

0 .0061 3 

1.31382 

0.00671 

1.01313 

0.0073C 

1.3 1260 

0 . 0 0 7 9 ( 

1.01194 

0 .00852 

1.01144 

0.00916 

1.31097 

0 .3099 C 

1.3 1065 

0.01045 

1.31016 

0.0111? 

1. 3C9/9 

0. 01141 

1.309-.6 

0 .01251 

1*0 4914 

0.Q1J2L 

1.0 3805 

0.01J91 

1. 3 C 868 


P°AnOTI 

MJMttCR 


5.3804 
5.1551 
4 .<j674 
4.5 *17 
4.J264 
4 ,u9:c 
3.6209 
3 .ob79 
3. -.799 
3.JC57 
3 .1444 

2.9951 

2.8569 

2.2292 

2.olll 

2.5021 

2.4012 

2.3092 

2.2243 

2.1465 

2.0254 


2.0102 
1.9521 
1.8993 
1 .6521 
1.3103 
1.2236 
1 .2426 
1.2164 
1 .6955 
1.6299 


i.o692 
1.6653 
1 .662C 
1 . o 255 
1 .6916 
1.2166 
1.2614 
1 .9927 
2.0523 
1.9630 
1 .2872 
1.2511 

1.1684 
1 .1375 
1 « l 954 
l .4601 
1.4301 
1.4045 
J .9824 
0.9632 
4 .9464 
0,9315 

0.9134 
0.9062 
4 .8964 
u .0 741 
0.3564 
4.6419 
J .6299 
0 .6197 
0.8109 
0.6033 

C .7967 
0 .7863 
G.778C 
4.771? 
0.7657 
0.7612 
3 .7574 
: .7544 
j .7519 
^.7501 

. .7433 
C .7469 
I .7460 
• .7453 
. 7449 
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C-2 


THERMODYNAMIC PROPER! IcS OF OXYC.N 


25 ATM ISOBAR 


TEMPERATURE volume 

KELVIN CC/GMOLE 


54.641 

24.46 

56 

24.57 

56 

24.74 

60 

24.91 

o 2 

25.08 

64 

25.25 

66 

25. 43 

65 

25.61 

73 

25, 8G 

72 

25.99 

74 

>6.18 

76 

26.38 

76 

26.58 

50 

26.76 

82 

>6.99 

64 

27.21 

66 

27.43 

86 

27.66 

90 

27.89 

92 

28.13 


94 

>8.36 

96 

28.63 

96 

28. 9C 

LjQ 

29.17 

10 2 

29.45 

10 4 

29.74 

106 

30.04 

108 

3C.36 

110 

3D. 68 

112 

31.03 


114 


31. 

39 

lib 


31. 

7b 

118 


32. 

, 1 6 

120 


32, 

,58 

122 


33. 

,03 

124 


31. 

,51 

126 


34. 

,02 

128 


34. 

,58 

130 


35. 

,19 

132 


35. 

,86 

134 


36. 

,60 

116 


37, 

.44 

137. 

849 

38, 

► 33 

137, 

,849 

307 

.82 

138 


308, 

.99 

140 


323 

.64 

142 


337 

.17 

144 


349 

. 85 

146 


361 

.88 

148 


373 

.39 

150 


384 

.46 

152 


395 

.17 


154 

405.57 

156 

415.70 

15 8 

425.59 

160 

435.28 

165 

458.73 

1?0 

441.26 

175 

503.13 

18 0 

524, 4C 

185 

545.20 

19 0 

565.59 


195 

585.63 

200 

6 )5 . 3 8 

210 

644.13 

22 0 

682.06 

230 

719,37 

24 0 

756.14 

260 

792.46 

260 

828.46 

2?0 

854.14 

230 

899.55 


290 

934.75 

30 0 

9,9. 75 

3lli 

10 }4.59 

320 

ID 59.2 7 

330 

1073.83 

340 

1106,26 


isotherm 

IsGCMORE 

Internal 

ENTHALPY 

E..TRJPY 

V 

C 

P 

OEftIVATiVc 
DC ATM/GnOut 

DERIVATIVE 

ATM/K 

energy 

J/GMOl : 

U/GMOlt 


J/G fij» 

£ -« 

287258 

38.96 

-6185. J 

-6123.4 

0 7 . 18 

35.66 

53.17 

283866 

3 o « 1 5 

-6113.4 

-6.51.1 

00.49 

36.37 

53.16 

271613 

37.07 

-O007.5 

-5944.8 

/ 0 . 35 

34. 9? 

53. 14 

262547 

35.98 

-5901. 7 

-5830.6 

72.15 

3b. 54 

5 3.13 

253663 

34.91 

-5795.3 

-5732.3 

73.90 

? 4 » 1 5 

53.13 

2 44 5 5d 

13.6 7 

-5692. 1 

-5b26 • . 

75 .58 

33.77 

53.13 

2 3 64 3u 

32 .85 

-5584.2 

-5519.8 

77.22 

J3 .40 

53.14 

226 c 76 

31.65 

-5478.3 

-54 13.5 

70.81 

3 3.05 

53.15 

219892 

3 0.68 

-5372.5 

-53C7.1 

dO ,35 

32. 7C 

53.17 

211875 

>9,53 

-5266.0 

-52 bO .8 

ol.04 

32.37 

53.19 

204U22 

29.00 

-5160*6 

-5094,3 

83.30 

32.05 

53.23 

196331 

2 6 • w 9 

-*>054.6 

-4987.8 

84.72 

31.74 

53.27 

186797 

27.21 

-4946.5 

-4o«1.2 

06.ll 

31.43 

53.32 

161419 

26.34 

-4642. J 

-4/74.5 

6 7, 46 

31.14 

53.38 

174192 

25.50 

-4736.0 

-4o67.6 

00.76 

3 J • 80 

53 . 46 

167113 

24.67 

-4629.0 

-4560.6 

•»3.G7 

3 0.58 

53.54 

160161 

23.87 

-4522.9 

-4453.4 

*91.33 

30.32 

53.64 

15339« 

>3.08 

-•♦4 16.1 

-4346. C 

92.56 

3 0.0b 

53.75 

146738 

22.31 

-4309.0 

-4236.4 

93.77 

29.81 

53.88 

140223 

21.56 

-4231.7 

-4132.5 

04. 96 

29.57 

54.03 

133839 

20.63 

-4094.1 

-4u 22 .2 

06.12 

2 9.33 

54.20 

127585 

20.11 

-3986*2 

-3913.6 

07.2b 

L9.Ib 

54. 39 

121458 

19.41 

-3677.8 

-3tJ 1 4 .6 

>8.39 

28.8d 

54.60 

115452 

18.73 

-3769. 1 

-2695. t 

>9.49 

£ 0 .66 

54.84 

109567 

18.06 

-3659.8 

-J'yOb .2 

luQ.58 

28.45 

55.12 

1 U 3 7 97 

17.40 

-355C • J 

-3474.7 

1,1.66 

20.24 

55.42 

96140 

16.76 

-3439.6 

- 3 ;63 • 5 

1.2.72 

28.04 

55.77 

92592 

16.13 

-3328.5 

-3251.6 

1.3.76 

27.84 

56.16 

87 l5u 

15.51 

-3216.6 

-3136.0 

1 b 4 * 80 

27.64 

56.60 

61611 

14.90 

-3103. 7 

-3.. 25.1 

1.5.82 

27.45 

57.10 

76570 

14.30 

-2989.9 

-2910.4 

1.6.64 

27.27 

57.66 

71425 

13.71 

-2874,9 

-2794.4 

1 b 7 . 84 

2 7.09 

56.30 

<>6372 

13.13 

-2758. b 

-2b77.1 

1.8*85 

26.91 

59.03 

61 4 o 7 

12.55 

-2640.7 

-2556.2 

1^9.85 

2 0 ♦ 7 4 

59.87 

56526 

11.96 

-2521.1 

-2437.4 

1*9.85 

26.50 

60.84 

5l73u 

11*42 

-2399.4 

-2314.5 

111.64 

26.42 

61.97 

47012 

10.85 

-2275.4 

-2169.2 

112.85 

26.26 

63.30 

42372 

1C .29 

-2148.5 

-2C6C.9 

UJ.86 

26.15 

64.87 

36408 

1 i. » 0 6 

-2016.6 

-1927.5 

114.89 

26.61 

69.57 

34042 

9.52 

-1061. 3 

-1790.4 

1*5.94 

26.49 

72.24 

29370 

8.75 

-1/41.4 

-1648.6 

117.00 

26*37 

73.73 

25395 

6.07 

-1594.9 

•15C0.Q 

110.10 

26.29 

76.45 

21044 

7.48 

-1462.0 

-1354.9 

110.16 

26.30 

80.87 

4401 

0.359 

2086.3 

2066.1 

lb 9. 79 

26.67 

65.71 

4445 

0.35 7 

2093.3 

2676.0 

149.86 

26.61 

65.18 

4967 

3.334 

2180.4 

3000.2 

189.76 

26.13 

59.36 

5478 

0.315 

2260.4 

3114.5 

131.57 

25.57 

55.17 

5930 

0.299 

2335.3 

3*21.5 

152.32 

25.10 

51.99 

6351 

0.285 

2406.2 

3322.9 

153.42 

24.71 

49.46 

6746 

0.273 

2473. i 

3419.6 

153.68 

24.30 

4 7.45 

7124 

0.262 

2539.0 

3512.9 

164.30 

24.08 

45.77 

7 4 84 

0.253 

2602.0 

3603.0 

134.90 

23.63 

44.35 

7629 

I .244 

2663.1 

3690.5 

1 v 5 • 4 7 

23.63 

43.14 

8162 

0.236 

2722.6 

3775.7 

1*6.02 

23.41 

42.09 

9463 

0.229 

2780.6 

3858.9 

1>6.55 

23.23 

41.18 

8795 

0.223 

2837. 6 

394C.4 

167. 46 

23.07 

40.37 

9539 

0 .2: 8 

2976. 1 

4136.0 

138.28 

22.74 

38.73 

102 42 

U .196 

31J9.2 

4326.3 

169.41 

22.48 

37.46 

10911 

0 .186 

3238.5 

4513.0 

luU.49 

22.27 

36.45 

11554 

0.177 

3364.8 

4693.2 

lu 1 .50 

22.09 

35.64 

12174 

0.169 

3488.6 

4b 69 . 6 

1&2 • 47 

21.95 

3 4.96 

12 7 76 

0 . lbl 

36 lu . i 

5 1 4 3 . b 

1 0 3 . 39 

21.83 

34.39 

13361 

0 . 155 

3730.2 

5213.7 

lo4 • 26 

21.73 

33.91 

139 32 

C .149 

3040.7 

5802.2 

105.13 

21 .64 

3 3.50 

15 « 4u 

0.139 

4062.0 

5713.6 

lub . 75 

21.50 

32.82 

16109 

0 .130 

4311.4 

6039.2 

lud.26 

21.39 

32.30 

17147 

0 . 123 

4537.8 

6360.1 

lo 9 • 69 

21.3 2 

31.90 

1 6 1 6 J 

3.116 

4761.9 

60 77 , 3 

171.04 

21.26 

31.5? 

1915c 

0.110 

4964.3 

fa991. 7 

172. 32 

21.22 

31.31 

2012 7 

0.105 

5205.1 

7303.7 

173.55 

21.19 

31. 10 

21037 

0 .10 0 

5424.9 

7b 13. 9 

174.72 

21.18 

30.94 

22035 

3 .096 

5643.9 

7922.6 

175.84 

21.10 

30.60 

22972 

D .092 

5862.2 

6230.1 

176.92 

21.19 

30.70 

2 3 9 G„ 

0 .009 

6060.2 

0536.7 

177.96 

21.21 

30.62 

24819 

0 . 085 

6297.9 

6642.6 

178.96 

21.24 

30.57 

257 32 

0.082 

6515.5 

9148.1 

1 7 9 . 93 

21.2? 

30.53 

26638 

0 . 080 

6733.2 

9453.3 

180.67 

21.32 

30*51 

27539 

0.077 

6951, 3 

9756.4 

181.78 

21.37 

30.51 


VELOCITY 
OF SOUND 

m/se; 


1 16*4 
115b 
1144 
1131 
1 1 1 A 
1105 
1091 
1076 
1C64 
1050 

1 0 3b 
1C22 
1C07 
992 
977 
9b2 
94? 
932 
91b 
901 


665 
869 
65 3 
836 
820 
603 
76b 
769 
752 
734 


716 

698 

679 

660 

643 

620 

599 

577 

564 

542 

510 

461 

453 

185 

185 

189 

193 

197 

201 

2C4 

267 

210 

213 

21b 

216 

221 

227 

232 

238 

243 

24S 

252 


257 

261 

270 

275 

285 

292 

299 

30b 

312 

319 

325 

331 

33b 

34? 

347 

353 
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G-2 


the rhooy n ami c properties of oxygen 


25 ATM I SOB 4 R 


TEMPERATURE 

DENSITY 

V < JH / 0 V)p 

VOP/OU) v 

-V (0P/0V) x 

< EL V I N 

G MOLE /CC 

J/GMOLE 

CC- ATH/J 

ATM 

• 54.641 

C .040981 

16026.34 

26.721 

11743.14 

56 

0.040696 

15911.50 

25.528 

11429,98 

58 

0.040423 

15741.21 

25.237 

10979.46 

60 

0. 04-15C 

15569.0- 

25 ,939 

1 0541.1b 

6 2 

C. ) 398 7 5 

15394.96 

25.635 

10114.83 

64 

6.039599 

15218.72 

25 .324 

9700.14 

46 

0.039322 

15040.49 

25.047 

9296.91 

o 8 

0. -39043 

14 8d0 . 09 

24.685 

8904.86 

70 

3. J39 763 

14677.43 

24 .35 8 

8523.74 

72 

Q .038492 

14492.37 

24 . 025 

8153.30 

74 

G . 338198 

14304.87 

23.639 

7793.31 

7b 

0 . J37913 

14114.85 

23 .348 

7443.51 

78 

0. 337626 

13922.14 

23.003 

7103.67 

ao 

0 .037337 

13726.69 
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170 

386.73 

9452 

0.252 

3010. 4 

4166.0 

157.29 

22.66 

40.13 

229 

175 

436.24 

10191 

3.236 

3147.9 

4362.6 

156.43 

22.60 

30.65 

235 

16 0 

425.07 

10893 

0.224 

3260.9 

4573.0 

159.51 

22.36 

37.49 

240 

185 

443.35 

11565 

3.212 

3410.4 

4756.1 

160.52 

22.20 

36.5b 

240 

19 C 

461.16 

12212 

0 .2C2 

3537. J 

4936.9 

Loi.46 

22.05 

35.76 

251 

195 

476.63 

12037 

0 . 194 

3661.2 

5116.1 

io2.40 

21.92 

35.14 

255 

200 

495.75 

13445 

0 . 166 

3783.5 

5290.4 

163.29 

21.61 

34.59 

260 

210 

529.16 

1 46lb 

0.172 

4023.1 

5631.7 

1 b 4 . 95 

21.64 

33.71 

260 

220 

561.75 

15736 

0.161 

4257.7 

5965.3 

166.50 

21.51 

33.04 

2 77 

230 

593.64 

16621 

0.151 

4468.4 

6292.9 

1 o 7 . 96 

21.41 

32.52 

284 

240 

624.99 

17674 

0*142 

4716.1 

6615*9 

io9. 34 

21.34 

32.10 

292 

250 

655.66 

16901 

3.135 

4941.5 

6935.2 

1/0.64 

21.26 

31.77 

299 

26 0 

666.41 

199 47 

0.128 

5165.1 

7251.6 

171.66 

21.24 

31.51 

30b 

270 

716.62 

20895 

0.122 

5387.2 

7665.5 

173.06 

21.22 

31.29 

312 

260 

746.56 

21867 

3.117 

5638.2 

7677.6 

174.20 

21.21 

31.12 

319 

290 

776.30 

22627 

0.112 

5828.3 

6166.1 

1/5.29 

21.22 

30.96 

325 

330 

835.83 

2377b 

3.106 

6047.6 

8497.4 

176.34 

2 1.23 

30.66 

331 

310 

835.20 

24715 

0 . 104 

©267.0 

6805*7 

177.35 

21.2b 

30.60 

337 

32 0 

654.41 

25645 

0.100 

6485. 8 

9113.4 

178.33 

21.29 

30.74 

342 

3SC 

693.50 

26568 

3.497 

6704.7 

9420.7 

179.27 

21.33 

30.71 

345 

340 

922.47 

2 7*64 

J .093 

6923.5 

9727.6 

loO. 19 

21 .38 

30.60 

353 
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THERMODYNAMIC PROPERTIES OF jXYGlN 


C-2 


3C ATM ISOHAR 


TEMPERATURE 

DENSITY 

V<!)H/QV»p 

V OP/OU> V 

-V C3P/J V) T 

(DV/OI y V 

TnERMAl 

VI SSQ6I I t 

Thermal 

3 I ELECT-Iu 

FH. ANQTL 







z 

f)NOs>CTIYITY 


J IFFuSI v l ty 

CONS T A;. T 

NUMnfcR 

k El vin 

GMTLE/CC 

J/ 5*10 L E 

0a- aTM/J 

tin 

1 / KtLVlN 


G/CM-j, 
x i(P 

SQ CM/SEC 



♦ 54. 

p 6 -i 9 

0. J40890 

162*6.5- 

25.716 

11771 .14 

J . G i 331C 1 

1.93391 

6.2661 

0 .OCG09 

1 ,*69ol 

5 ,39dP 

55 


; .140713 

15947.24 

25.531 

11471.57 

3 . C . 3332 J 

1.92229 

6 « 0 u94 

0 .00069 

1.56678 

5 .1912 

58 


0 . J4U442 

15777. oi 

25.241 

11021.22 

0. CO 33669 

1. 9 J38U 

5.6096 

0.00389 

1.56242 

4.0916 

50 


3.340169 

I56u6.50 

25.94 3 

13503. a 7 

0. 0-34032 

1.60456 

5.239. 

o.ccoae 

1.550,5 

4.0142 

oZ 


0.139696 

15433 . 46 

25.639 

1 u 156 . 0 9 

j.Cl 34413 

1 . 86466 

4. 0 95 o 

0.00308 

1.55367 

4 ,357? 

o 4 


2. J3962C 

152*6. 3l 

25 . 32 0 

9742.3 1 

J . L Li 34 0 0 4 

1.54414 

<♦.5772 

0.0036b 

1 .5 49a 8 

4.1192 

b6 


u .039343 

15001.25 

25.012 

9339.34 

0. Cu36216 

1.82300 

4.2821 

0 .30387 

1.54406 

3.0986 

56 


si .439065 

149u 1 • 40 

24.690 

5947.47 

0. U 36646 

1 . 83131 

4. 0 !. 0* 

0 .00367 

1. 54047 

3 .6942 

7-0 


L .436766 

14725*49 

24, 36 3 

<3566.5 3 

3. Cl 36C97 

1. 7791C 

3.755j 

O.COOefc 

1.536-4 

J . * C 4 0 

r z 


3. JJ85G5 

14536*7; 

24.031 

819b. 2 9 

0. Gl 36569 

1 . 75640 

3*5190 

0 . 0 0 0 6 E 

1.531*9 

3.3293 

7 4 


0.030223 

14360.48 

23.695 

7036.49 

0. 0137065 

1.73327 

3.3u2a 

a . 3 C J 8 * 

1.527*3 

3 .16o7 

76 


0.137939 

14161.79 

23.354 

7466.69 

0.0a 37566 

1.70971 

3 . 1 C 0 a 

0 .00366 

1.52265 

3.J161 

76 


0 .337652 

13970.48 

23.010 

7147.26 

3.0a 36135 

1.68577 

2.9129 

0 .00366 

1.5 1014 

2 . 0 7b6 

SO 


0.037364 

13776.40 

22 .663 

0017.36 

0.0036714 

1.66148 

2.7392 

0.30083 

1.51361 

2.7479 

62 


0. 337074 

13579.67 

22 .313 

6496.96 

0 • Go 39325 

1.63666 

2.5762 

0.00303 

1 ,5 C 9a 6 

2.6207 

64 


0.036761 

13379.92 

21.961 

6105.64 

0. 0 C 3 9972 

1.61193 

2.4290 

0.00002 

1.5C446 

2.5186 

56 


0.136466 

13177. 16 

21 .6C6 

5003.77 

0.0040656 

1.50673 

2.2906 

0.00081 

1 .49987 

2.4170 

86 


0 .036167 

12971.21 

21 .250 

5590.53 

0. 0041367 

1.56126 

2.1623 

0 .30360 

1. 49522 

2.32J5 

50 


0.035866 

12761.95 

20 .691 

5305.90 

0 . Ll 42162 

1.53556 

2.0433 

0 .30061 

1.490*4 

2.2375 

92 


0.335562 

12549.24 

20 .532 

5029.67 

0.0042969 

1.50963 

1.9320 

0.00379 

1.46502 

2 .1586 

94 


0. 335274 

12332 .95 

20 . 171 

4761.63 

0. 0043073 

1.48349 

1.0304 

0 . 3 0 0 7 8 

1 , 4 6 1 a 5 

2.U064 

96 


0.034963 

12112.67 

19 .609 

4501.56 

0.0a 44619 

1.45716 

1.7354 

0.00077 

1,4 76x4 

2 • u ? C 5 

90 


0.134648 

11666. 65 

19 .446 

4249.31 

0.0- 456 36 

1.43065 

1.6471 

0.00376 

1.47137 

1 .96a 7 

100 


0 .334326 

11660. 70 

19.063 

4004.63 

3.0a 46931 

1.43396 

1.5652 

0.00075 

1.46645 

1.9067 

102 


0.034003 

11428.19 

13.719 

3767.34 

0. QO40113 

1. 37711 

1.4692 

0.00074 

1.46146 

1.0502 

1 j 4 


0.333673 

11191. 12 

18.354 

3537.25 

0 • Oa 49394 

1.35010 

1.4165 

0.00073 

1.45641 

1.S15C 

106 


t .333336 

1C949.23 

17 .968 

3314.19 

0. 0a507«7 

1. 32293 

1.3526 

0 .0007 1 

1.451x6 

1.7771 

100 


0 .332996 

13702.24 

17.622 

3097.97 

0. 0052305 

1.29560 

1.2917 

0.00071 

1 .4 46a 7 

1 .7442 

110 


0.032647 

10449.86 

17 .254 

2066.43 

0.0053969 

1.26610 

1.2349 

0.30069 

1.44076 

1.7163 

112 


0.032291 

10191.75 

15 .864 

2605.40 

0 .00 55799 

1.24044 

1.1019 

0.00066 

1 .43536 

1 .6933 

114 


0.331926 

9927.52 

15 .511 

2466.71 

0 • C 0 57621 

1.21260 

1.1325 

0.00066 

1.42964 

1.6754 

116 


0 * 031552 

9656. 76 

15.136 

2298.22 

0.0060069 

1.18456 

1.0665 

0.00065 

1.42419 

1.6626 

110 


0 .031167 

9379.01 

15.756 

2113.79 

0. a a 6258 1 

1.15630 

1 .0434 

0.00063 

1.41640 

1.6552 

12 C 


0.330771 

9093.66 

15.371 

1935.33 

0.0-65410 

1.12760 

1.0031 

0.00062 

1.41245 

1 .65 33 

122 


0.330362 

6000 . 10 

14.979 

1762.62 

0.0068616 

1 . 09902 

0.9652 

a .00061 

1.40632 

1 .6574 

12 4 


0.029937 

6497.65 

14 .576 

1*95.66 

0.0172269 

1. 0o992 

■0.929b 

0.00056 

1.39996 

1.6681 

126 


0.029495 

8185. 9o 

14.160 

1434.3 7 

0. DL76533 

1. 04J43 

0.6961 

0.00056 

1.39341 

1 .6 6b2 

126 


0.329033 

7563.77 

13 . 727 

1270. 7u 

3.01 61497 

1.01050 

0.6657 

0.00054 

1.30655 

1.7158 

130 


3.328543 

7671 .35 

13.298 

1141,56 

U. 0086530 

0.97973 

0.6409 

0.00051 

1.37931 

1 .0216 

132 


0.026031 

7333. 62 

12 .882 

1000.21 

0. C095629 

0.94667 

0.615b 

0.00346 

1.37176 

1.8643 

134 


C. 327489 

6937.43 

12 .245 

059.27 

J. 0103309 

0.9170b 

0.769b 

a. 00047 

1.36361 

1.9206 

136 


C .026903 

6546.35 

11 .690 

727.45 

0.0113610 

0.66421 

0.7624 

0 .0004 4 

1.355x4 

2.0040 

136 


0.026264 

6111.07 

10 .999 

599.07 

0.0126569 

0.65006 

0.733o 

0.0004? 

1.34595 

2.0065 

140 


0 .J25555 

5622.53 

10 .165 

474.17 

0.0144267 

0.61397 

0.7029 

0.00039 

1.33567 

2.1859 

142 


0.324740 

4825.66 

7.956 

352.43 

0 ■ 0 1460 64 

0 . 77466 

3.6669 

0.00044 

1.32394 

1.9279 

* 142. 

.011 

0.024726 

5215.43 

9.012 

356.97 

0.0100244 

0. 77426 

0 .6664 

0.00033 

1.32376 

2.5361 

• 142. 

.011 

0.004072 

2529.93 

4.130 

14.64 

0.0321115 

0.24765 

0.1660 

0.00075 

1.04911 

1.7001 

144 


0.003543 

2661.23 

4.165 

16.35 

0. 0264271 

0.23626 

J .1641 

0.00067 

1.04632 

1.5265 

146 


0. 203660 

2751.03 

4.106 

17.60 

0. C227663 

0.22922 

0 .1629 

0.00099 

1 .0 4407 

1.4061 

145 


0.303506 

2992.57 

4 .202 

16.76 

0.0201672 

0.22457 

11.1621 

0.00110 

1.04220 

1.3172 

15 0 


0.003374 

2996. 12 

4.215 

19.66 

0.0162467 

0.22135 

0.1616 

3.00120 

1.0 4059 

1.2405 

152 


0.003259 

3099. C9 

4.224 

23.43 

0.0167266 

0.21906 

0.1614 

0.Q013C 

1.3 39L 6 

1.1936 

154 


0.303155 

3196.46 

4 .232 

21.10 

0.0154901 

0.21746 

a . 1613 

0.00139 

1.0 3792 

1.1485 

156 


0.003062 

3290 .65 

4.236 

21 .66 

0.0144773 

0.21630 

0.1614 

0.00146 

1.0 367 9 

1.1111 

15 6 


0.J02977 

3302.6a 

4.243 

22.20 

3.0136139 

0 .21549 

0.1616 

0.00157 

1.0 3576 

1 . C 794 

16 0 


0. J029QC 

3472.6o 

4.246 

22.67 

3.0126720 

C .21466 

3.1619 

0.00166 

1.3 3461 

1.0526 

165 


0. 30273C 

3609.92 

4.251 

23.65 

Q. Cl 13960 

0.21451 

0.1630 

0.00107 

1.0 3275 

0.9966 

170 


0 .U02566 

3890 • 6d 

4.251 

24.44 

0.0102920 

0.21500 

0.1644 

0.00207 

1.031a 0 

0 .9589 

175 


0.302462 

41al.46 

4 .249 

25.09 

0. C l 94246 

0.21610 

3.1661 

0.00227 

1.329*0 

a . 92 63 

150 


C. J02353 

4290.64 

4.245 

25.63 

3 . 00 07219 

0 .21765 

0.1679 

0.00247 

1.0 2810 

C.9Q40 

165 


0.302256 

4491.93 

4 .240 

26.00 

0.0061363 

0 .21953 

0.1699 

0.00266 

1.0 27t 1 

0.0642 

190 


0.002166 

4601.34 

4 .234 

26.43 

0 • CO 76440 

0.22160 

0.172a 

0.00266 

1.0 25*6 

0.8678 

195 


0. 302C89 

4867.57 

4 .227 

26.62 

0. CO 721 05 

0.22403 

0.1742 

0.00305 

1.025-0 

- .0539 

2 i 0 


C. 302017 

5051.01 

4.221 

27.12 

3 • 0 u 604 76 

Q .22654 

3 .1 766 

0.0032 5 

1.02413 

0.0420 

210 


0. 001890 

5410 . 01 

4 .206 

27.62 

0 . 0062296 

0.23164 

0 . 1611 

0.00364 

1.0 22o0 

0 .0237 

22 0 


0.001760 

5762. 86 

4.195 

26.02 

0. CO 57329 

0.23714 

3.1659 

0.00403 

1.02128 

0.0096 

230 


0.301665 

6136.79 

4.162 

26.34 

0.0053220 

C .24291 

3.1900 

0 .00443 

1.0 2C13 

0 .7903 

240 


0. 301600 

6449.97 

4 . 170 

20.60 

D. C 0 49 771 

0.24666 

0.1956 

0.00464 

1.0 1911 

0.7892 

250 


0 .001525 

6757.54 

4.15 7 

26.62 

0.0046608 

0.25493 

0.2007 

0.00526 

1.0 16x0 

0.7818 

260 


0.001457 

7122.46 

4.145 

29. QQ 

0 . C 04423 3 

0.26106 

0.2357 

0.00569 

1.0 1739 

0.7757 

270 


C. 301395 

7455. 6J 

4.132 

29.16 

Q. 0041973 

0.26726 

0.2106 

0.00612 

1.3 1665 

0.7706 

230 


0.301339 

7757.74 

4.119 

29 .29 

0 . 0 u 399 60 

0.27351 

0.2155 

0.00656 

1.0 1598 

0.7664 

29 0 


0.001266 

8119.43 

4.106 

29.40 

0.0U38161 

0.27961 

0.2204 

0.00701 

1.0 1537 

Q . 7634 

330 


0.001241 

0451.2b 

4.092 

29.50 

0.0036536 

0 .26597 

3.2253 

0.00746 

1.0 1400 

2 .76-3 

310 


a. 001197 

0783.69 

4.077 

29.59 

0.0035065 

0.29231 

3.2301 

0.00793 

1.0 1420 

0.7578 

320 


0 .001157 

9117.13 

4.062 

29.67 

0.0033720 

0.29663 

0.2349 

0.00040 

1.0 1379 

0 .7550 

330 


0. 301119 

9451. 9a 

4.046 

29.73 

0.0432466 

0 .30492 

0.2397 

0.00867 

1.0 1334 

0.7543 

340 


3. 301084 

9700.33 

4.030 

29.79 

0. 0a 31 346 

0.31119 

3.2444 

0.00936 

1.0 1292 

2.7532 


* T HO-^HASE 80UN0AR Y 


199 



C-2 


T HERMQOY NAMIC PROPERTIES OF OXYGEN 


35 ATM 


TEMPERATURE 

KELVIN 


♦ 54.757 

56 

5 0 
60 
62 
64 
66 
60 
70 
72 

74 

76 

70 

00 

02 

04 

06 
00 
40 
92 

94 

96 

90 

100 

102 

104 

106 

100 

110 

112 

114 

116 

110 

120 

122 

124 

126 

120 

130 

132 

134 
136 
13 6 
140 
142 
144 

* 145.690 

* 145.690 
146 

140 

150 

152 

154 

156 

150 

160 

165 

170 

175 

100 

105 

190 

195 

200 

210 

220 

230 

240 

250 

260 

270 

200 

290 
300 
310 
320 
330 
34 0 


IS08*R 


VOLUME 

ISOTHERM 

ISOCHORE 

internal 


DERIVATIVE 

DERIVATIVE 

ENERGY 

CC/GMOLE 

CC ATM/GMOLE 

ATM/K 

J/GMOLE 


24.45 

200493 

30.97 

*6103.6 

24.55 

202662 

30.26 

-6116.0 

24.72 

273429 

37.15 

-6012.3 

24.00 

264303 

36.06 

-5906.7 

25.05 

255520 

34.99 

-5601.2 

25.23 

246037 

33.95 

-5695.5 

25.40 

238331 

32.93 

-5590.1 

25.50 

229999 

31.94 

•5464.5 

25.77 

221839 

30.97 

-5379.0 

25.95 

213046 

30.02 

-5273.4 

26.15 

206010 

29.09 

-5167.0 

26.34 

196352 

28.19 

-5002.2 

26.54 

190864 

27.30 

-4956.4 

26.74 

103493 

26.44 

•4050.6 

26.95 

176294 

25.69 

-4744.7 

27.17 

1692 44 

24.70 

-4636.7 

27.30 

162341 

23.98 

-4532.5 

27.61 

155501 

2 3.19 

-4426. 1 

27.04 

140962 

22.43 

-4319.6 

28.00 

142460 

21.60 

-4212.6 

28.32 

136131 

20.95 

-4105.6 

28.57 

129913 

20 .24 

-3996.4 

20.03 

123623 

19.54 

-3090.0 

29.09 

117050 

16.66 

-3702.7 

29.37 

112014 

16.19 

-3674.2 

29.66 

lu62 08 

17.54 

-3565.2 

29.95 

100677 

16.91 

-3455.7 

30.26 

95170 

16.20 

-3345.5 

30.58 

09700 

15.67 

-3234.7 

30.91 

64503 

15.07 

-3123.0 

31.26 

79321 

14.46 

-3010.4 

31.63 

74239 

13.90 

-2096.9 

32.01 

69252 

13.33 

-2702.1 

32.42 

64360 

12.76 

-2666.0 

32.04 

59559 

12.20 

-2540.5 

33.30 

54046 

11.65 

-2429.1 

33.79 

50221 

11.10 

-2307.0 

34.31 

45602 

L £ .55 

-2184.1 

34.80 

41562 

10.12 

-2055.0 

35.50 

37290 

9.66 

-1924.9 

36.17 

33065 

9.0 3 

-1790.8 

36.93 

28099 

8*44 

-1651.4 

37.77 

24776 

7.02 

-1506.5 

36.74 

20675 

7.17 

-1354.2 

39.90 

16604 

6.46 

-1191.5 

41,33 

12522 

5.76 

-1013.0 

42.92 

9130 

5.37 

-041.0 

190.77 

2746 

0.607 

1905.4 

201.42 

2005 

0.596 

1920.5 

216.40 

3672 

0.537 

2056.2 

229.26 

4330 

Q .494 

2166.6 

240.66 

4900 

0.461 

2262.3 

251.13 

5431 

0.434 

2349.5 

260. 9C 

5913 

0.412 

2430.4 

270.13 

6363 

0.393 

2506.6 

270.94 

6700 

0.376 

2579.1 

299.52 

7761 

0.342 

2747,9 

310.61 

6644 

0.315 

2904.1 

336.63 

9461 

0.294 

3051.6 

353.04 

10220 

0.276 

3192.7 

370.41 

10955 

0.260 

3320.6 

306.47 

11650 

0.247 

3461.0 

402.10 

12316 

0.235 

3590.0 

417.30 

12963 

3.225 

3716.4 

447,0 7 

14196 

0.207 

3962.9 

475.53 

15374 

0.193 

4203.0 

503.06 

16504 

9.100 

4436.3 

531.35 

17596 

3 .170 

4669.6 

550.37 

1S650 

3.160 

4696.4 

505.00 

19694 

0.152 

5124.7 

611.32 

207 1J 

3.145 

5349.2 

637.37 

21707 

0.139 

5572.3 

663.19 

22609 

0.133 

5794.2 

688*01 

23659 

0.127 

6015.4 

714.27 

24617 

0.122 

6235.9 

739.57 

25565 

0 . 116 

6456.1 

764.75 

26504 

0.114 

6676.1 

709.01 

27436 

0.110 

6696.0 


ENT HALPY 

ENTROPY 

c v 

c D 

VELOCITY 




P 

OF SOUNO 

J/GMOLE 

J/GMOLE-K 

J/G molE 

: -k 

h/se: 

-6496. 9 

67,21 

35.67 

53.13 

1166 

•6030.9 

e6.41 

35.40 

53.12 

1159 

-5924.7 

70.27 

34.90 

53. li) 

1146 

-5810.5 

72.07 

34.5b 

53.09 

1134 

-5712.3 

73.01 

34.19 

53.00 

1121 

-5606.2 

75.49 

33.61 

53.00 

1100 

-5500 • 0 

77.13 

33.44 

53.00 

1094 

-5393.6 

70.71 

33.09 

53.09 

1 001 

•5207.6 

00.25 

32.75 

53.10 

1067 

-5101.4 

61.75 

32.41 

53.12 

1053 

-5075.1 

e3.20 

32.09 

53. 15 

1039 

-4960.7 

84.62 

31.78 

53.19 

1025 

-4062.3 

66.00 

31.48 

53.23 

1011 

-4755.6 

67.35 

31.19 

53.29 

996 

-4649.1 

88.67 

30.91 

53.35 

902 

-4542.3 

69.96 

30.64 

53.43 

967 

-4435.4 

91.21 

30.37 

53.51 

952 

-4326.2 

92.45 

30.12 

53.62 

937 

-4220.9 

93.65 

29.87 

53.73 

921 

-4113.2 

94.54 

29.63 

53.07 

906 

-4005.3 

96.30 

29.39 

54.02 

090 

-3897.1 

97.13 

29.16 

54.19 

074 

-3760.5 

90.25 

20,94 

54.39 

050 

-3679.5 

99.36 

28.72 

54.61 

042 

-3570. D 

1 u 0 * 44 

20.51 

54.66 

025 

-3460.1 

101.51 

20.30 

55.14 

610 

-3349.5 

1m 2. 56 

20.10 

55.45 

793 

-3230.2 

143.60 

27.90 

55.80 

776 

-3126.2 

1 1»4 . 63 

27.71 

56.20 

759 

-3bl3.6 

145.65 

27.51 

56.65 

742 

-2899.6 

1,6.65 

27.33 

57.15 

7 25 

-2 7 84 .7 

1,7.65 

27.14 

57.73 

707 

-2660. 6 

1»0.64 

26.96 

58.37 

609 

-2651.1 

lu 9.63 

25.79 

59.11 

671 

-2l32»£ 

1 1 J « 62 

2*. 61 

59.95 

652 

-2311.0 

111.60 

26.46 

60.92 

632 

-2100.0 

112.56 

2o . 29 

62. 05 

613 

•21.62.4 

113.57 

26.15 

63.37 

592 

•1932.1 

114.56 

26.64 

66.11 

572 

-1790.9 

115.60 

26.49 

60.71 

553 

-1662.5 

1*6.62 

26.30 

70.16 

526 

-1520.5 

117.66 

26.27 

72.64 

5Q3 

-1372.6 

116.76 

26.22 

75.46 

475 

-1216.6 

119.00 

26.26 

79.26 

445 

-1050. 0 

121.06 

26.36 

64.36 

410 

-066.4 

122.34 

26.62 

92.66 

372 

-666.6 

123.57 

27.00 

112.79 

346 

2610.3 

146.22 

29.03 

107.43 

179 

2642.0 

146.44 

26.61 

102.66 

160 

2625.9 

147.69 

27.65 

02.77 

107 

2979.6 

146.72 

26.79 

71.05 

192 

3115.0 

149.62 

26.13 

64.70 

196 

324Q.1 

150.43 

25.59 

59.77 

2QQ 

3355.7 

151.16 

25.14 

56.00 

204 

3464.6 

151.07 

24.76 

53.06 

206 

3566.3 

1*2.53 

24.43 

50 .60 

211 

3810.1 

154.32 

23.79 

46.35 

219 

4034.1 

155.35 

23.32 

43.40 

226 

4245.4 

156.50 

22.96 

41.26 

232 

4447.5 

157.72 

22.66 

39.64 

236 

4642.4 

156.76 

22.45 

36.36 

243 

4831.5 

159.79 

22.27 

37.33 

249 

5016.0 

1*0.75 

22.11 

36.48 

254 

5196.6 

1&1.67 

21.90 

35.77 

256 

5546.4 

163.36 

21.76 

34.65 

267 

5690.5 

lo4.97 

21.62 

33.01 

275 

6225.2 

166.46 

21.50 

33.16 

284 

6554.2 

lo7 . 66 

21.41 

32.65 

291 

6676.6 

lo9 . 19 

21.35 

32.25 

299 

7199.4 

170.45 

21.30 

31.92 

306 

7517.2 

171.64 

21.27 

31.65 

312 

7632.6 

172.79 

21.25 

31.44 

319 

6146.2 

173.69 

21.25 

31.27 

325 

6456.2 

174.95 

21 .25 

31.14 

331 

6769*0 

1/5.97 

21 .27 

31.03 

337 

9076.9 

176.95 

21.30 

30.95 

341 

9366.1 

1/7.90 

21.34 

30.90 

349 

96 96.9 

1/6.83 

21.39 

30.06 

354 
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THERMODYNAMIC PROPERTIES OF OXYGEN 


C-2 


35 ATM ISOBAR 


TEMPERATURE 

DENSITY 

V < D H7 DV) 

V (DP/OUI 

-V (OP/OV) T 

<DV70Ty , V 

THERMAL 

VISCOSITY 

THERMAL 

DIELECTRIC 

PRANDTL 



P 

v 

1 

DNOuCTIVITY 


OIFFUSIVITT 

constant 

NUMBER 

KELVIN 

GMOLE/CC 

J/GMQLE 

CC-ATM/J 

ATM 

1/ KELVIN 

Hrf/CM-K 

G/CM-S 
x ia3 

SQ CM/SEC 



* 54.7*7 

0.340999 

16096.66 

25 .712 

11799.12 

0.0033026 

1.93464 

6.3016 

0.00089 

1.56976 

5.4001 

56 

0.040731 

15962.82 

25.535 

11513.11 

0.0033234 

1.92360 

6.0367 

0.00089 

1.367*6 

5.2093 

59 

C. 040460 

15914.33 

26.244 

11062.91 

0.0033576 

1.9052G 

5 .6357 

0.00309 

1.56271 

4.9C60 

60 

0.340196 

15644.06 

25 .946 

10o24.93 

0.0033936 

1.60607 

5.2639 

G. 00008 

1.55835 

4 . 6 3 C 5 

62 

0.339914 

15471.96 

25 .642 

13196.91 

0.0 034308 

1.66626 

4.9193 

0.00080 

1.55366 

4.3727 

64 

0. 039640 

15297.95 

25.332 

9704.58 

0.0034697 

1.04561 

4.5999 

0.00080 

l.S49t>l 

4.1330 

66 

0.039364 

15121. 91 

25 .016 

9381.70 

0. 00 351C2 

1.82477 

4.3030 

0.00007 

1.54522 

3.9125 

69 

0 .339067 

14943.78 

24.694 

8990. Cl 

0.0035526 

1.60317 

4.0293 

0.00307 

1.5 408 1 

3.7074 

70 

0.339809 

14763.46 

24.367 

8609.25 

0.0035969 

1. 7 910 5 

3 .7740 

0.00086 

1.53640 

3.5173 

72 

0.036529 

14580.90 

24 .036 

8239.19 

0.0036434 

1.75047 

3.5369 

0.00006 

1.53156 

3.3411 

74 

0.339247 

14395.95 

23.700 

7879.58 

0.0036921 

1.73544 

3.3202 

0.00085 

1.52751 

3.1770 

76 

0. 337964 

14238.59 

23 .361 

7530.18 

0.0037433 

1.71199 

3.1175 

0.00005 

1.52305 

3.0267 

79 

0.037679 

14016.6o 

23.017 

7190.75 

0.0037972 

1.66616 

2.9295 

0.00004 

1.51866 

2 .8666 

90 

0.037391 

13626. C9 

22.671 

6661.06 

0. 0 u 38540 

1.66397 

2.7552 

0.00004 

1.5 14o 4 

2.7573 

92 

0.337102 

13630.78 

22.322 

6540.87 

0*0039140 

1.63947 

2.5936 

0.00303 

1.5 0951 

2.6375 

94 

0.036911 

13432.63 

21 .970 

6229.97 

0.0L- 39773 

1.61466 

2.4437 

0.00062 

1. 50444 

2.5269 

96 

0.036516 

13231.4b 

21.617 

5928.12 

0.0*40445 

1.58957 

2.3047 

0.00061 

1.5G035 

2.4248 

99 

0.03522C 

13027.22 

21 .261 

5635.12 

0 . CO 41156 

1.56423 

2.1750 

0.00001 

1.49572 

2 .3307 

90 

0. 3 35920 

12819. 76 

20 .904 

535G .73 

0.0041915 

1.53665 

2.0562 

0.0008G 

1.491*6 

2.2442 

92 

0.1335617 

12606.93 

20.546 

5074.75 

0.0042722 

1.51205 

1.9453 

0.00079 

1.48636 

2.1647 

94 

0.335311 

12394.61 

20 .167 

4606.97 

0.0043504 

1.46665 

1.6424 

0.00070 

1 . 4 0 lo 2 

2.C919 

9b 

0. J35002 

12176.62 

19.627 

4547.19 

0. CC 44507 

1 • 46066 

1.7469 

0.00377 

1.47603 

2.0255 

99 

0.034696 

11954.60 

19.466 

4295.20 

0.0045496 

1.43430 

1.6563 

0.00076 

1.472*0 

1.9651 

100 

0.034370 

11728.99 

19 .105 

4050.82 

0.0046560 

1.40777 

1 • 576u 

0.00075 

1.46710 

1 .9105 

102 

0.034049 

11498.93 

18.744 

3613.64 

0.0047 7G7 

1.36106 

1.4995 

0.00074 

1.46215 

1.8614 

13 4 

0. J3372C 

11264.49 

19.382 

3564. G8 

0.0046948 

1.35423 

1.4265 

0.00073 

1.45713 

1 .8176 

106 

0 .033366 

11025.41 

18 .020 

3361.36 

0.0050294 

1.32724 

1.3625 

0 .0007 2 

1.452*4 

1.7709 

1 J 9 

0 .333049 

10781.43 

17 .657 

3145.50 

0.0*51760 

1.30010 

1.3010 

a .Q007 C 

1.44687 

1.7452 

110 

0. 332703 

10532.29 

17 .293 

2936.34 

0.0*53361 

1.27261 

1.2439 

0.00059 

1.44162 

1.7165 

112 

C. 032351 

10277.63 

15.928 

2733.71 

0 . 0*55119 

1.24536 

1.1907 

0.00066 

1.4362b 

1.6926 

114 

0 .U3199C 

16017 .29 

15 .561 

2537.45 

0. 0*57056 

1.21775 

1.1411 

0.0005 7 

1.43080 

1 .6737 

lib 

G . 031620 

9750.69 

15.192 

2347.42 

0. C*592C1 

1.16996 

1.G940 

3.00065 

1.42522 

1.6597 

119 

3.331240 

9477 .52 

15.819 

2163.48 

0 • 00 61591 

1.16190 

1.0515 

0.00054 

1 .41950 

1.6508 

120 

0.030950 

9197. 27 

15 .442 

1985.50 

0. 0*64269 

1.13376 

1.011* 

0.00062 

1.41363 

1.6473 

122 

0.030447 

8939.46 

15.059 

1613.38 

0.0*67292 

1.10533 

j .9731 

0.00051 

1.4C759 

1.6495 

124 

D. 330030 

86 13 • 56 

14.667 

1647.12 

3. 0070731 

1,07663 

3.9374 

0.00359 

1 .4CIJ6 

1 .6578 

12b 

0.029596 

6309.98 

14.264 

1486.37 

0.0*74679 

1.04754 

0 .9*38 

0.00057 

1.39491 

1.5731 

12 9 

0.029145 

7995.26 

13.646 

1331.38 

0. Lu 79258 

1.01806 

0 .8720 

0 .C0055 

1.36020 

1 .6 9b2 

130 

0 .*28666 

7795.64 

13.250 

1191.42 

O.C J 84914 

0.96760 

J . 0474 

0.00052 

1.36112 

1 .7724 

132 

0.329169 

7468.65 

12 .951 

1050.60 

0.0*91989 

0 .95736 

0.6227 

0.00049 

1.37377 

1 .8450 

134 

0.027645 

7104. 61 

12 .379 

914.07 

0. 0096754 

0.92654 

0.7974 

C. 00040 

1. 3 66u 9 

1.0071 

136 

0 .3270 81 

6731.86 

11 .86 8 

762.61 

0.0107901 

0.69463 

0.77l„ 

a .00045 

1.35795 

1.9564 

139 

0 . 326475 

6329.47 

11 .266 

655.92 

3.0119222 

0.86172 

3 .7435 

0.00043 

1.349. 0 

2 .*346 

14 0 

0.325610 

5996.01 

10 .564 

533.63 

0.0134426 

0.8273/ 

0.7143 

0.00040 

1.33936 

2.1304 

142 

0.325065 

5415. G9 

9.606 

416.17 

0.0155793 

0.79057 

0.6029 

0.3G037 

1 • 3 2 6c 1 

2.2763 

14 4 

3.024199 

4874.12 

8 .944 

303.01 

0 • C 190 144 

0 .75096 

0 . 6479 

0.00333 

1.31617 

2 .4984 

* 145.690 

0.323301 

4472.59 

6.534 

212.93 

0.0252171 

0.71234 

0.6132 

0.00027 

1.30336 

3. 0341 

* 145.690 

0.005031 

2442.56 

4.159 

13.81 

0.0439807 

0.29697 

0.1820 

0.00055 

1.06092 

2.0667 

146 

0.304965 

2467. 98 

4.16 6 

14.32 

J. 0415962 

0.29140 

d .1021 

0. G005 7 

1.0 bO 10 

2.1 045 

149 

0 . 304619 

2615.9* 

4 .202 

16.96 

0.0316397 

0.26603 

3.1784 

Q.Q007C 

1.05584 

1.7210 

150 

3. 304362 

2745.79 

4.226 

18.09 

0.0261663 

0.25530 

0.1 761 

0.00091 

1.05268 

1.5487 

152 

0.004155 

2964.68 

4.240 

20.39 

0.0226133 

0.24729 

0.1745 

0.00092 

1.0 5014 

1.4267 

154 

0.303992 

2976.04 

4.263 

21.63 

0. 02CG635 

0.24182 

0.1734 

3.03132 

1.3 48.2 

1.3395 

156 

0.303933 

3061.84 

4.275 

22.67 

0.0161722 

0.23765 

0.1727 

0*00111 

l.G 4619 

1.2706 

159 

0.003702 

3163.35 

4.204 

23.56 

0.0166672 

0.23495 

0.1722 

0 * GO 12 C 

1.0 4469 

1.2153 

160 

0.303595 

3281.44 

4.291 

24.33 

3.0154450 

0.23266 

0.1719 

0.00126 

1.04316 

1.17G3 

165 

0.303339 

3515.33 

4.3G1 

25.91 

0.0131641 

0.22939 

J .1719 

0.00140 

1.34*15 

1**852 

170 

0.303139 

3737 .31 

4.304 

27.13 

0.0116126 

0.22794 

0.1726 

0.00167 

1.0 377 2 

1.0262 

175 

0. J02971 

3950.66 

4.303 

2 6.10 

0 • G 1 0 444 1 

0 .22766 

0.1735 

0.00166 

l.J 35o 7 

0.9027 

180 

0.302926 

4157.32 

4.299 

28.90 

0. OG 95340 

0.22617 

0.1748 

0.00204 

1* J 3392 

0.9491 

195 

0.302700 

4356.58 

4.29 3 

29.57 

0. 0*66007 

0.22923 

0.1764 

0.30221 

1.3 3239 

V .9225 

19 0 

0. J02589 

4555.31 

4.207 

30.14 

0 . Oil 81944 

0.23071 

0.1701 

0,00239 

1.0 31*3 

0.9008 

195 

0.302497 

4746.16 

4.279 

3 U » 6 3 

0. 0 u 76629 

0.23250 

U .1000 

0.0025b 

l.J29ol 

G .8827 

20 0 

G. 302396 

4937.66 

4.272 

31.06 

3.0172442 

0 .23454 

3.1823 

0.00274 

1.32871 

b .0675 

210 

0. 302237 

5308.19 

4.256 

31.76 

0* 0 u 65275 

0.23662 

0.1962 

0.00306 

1.0 2678 

0.0444 

220 

0.002102 

56o9 . 39 

4.240 

32.31 

0.0059636 

0.24369 

0.1907 

0.00343 

1.0 2515 

* .826 7 

230 

0.301965 

6023.23 

4.225 

32.75 

0.0*55057 

0.24894 

0 .1952 

0.00376 

1.32374 

0 .8128 

240 

0.301992 

6371.26 

4.211 

33.12 

3.0*51249 

0 .25447 

0 .1999 

0 .00414 

1.02260 

0.8017 

250 

0.001791 

6714.81 

4.197 

33.41 

0.0046021 

0.26019 

0.2Q4o 

0.00451 

1.02141 

0.7926 

26 0 

0.301709 

7054.98 

4.103 

33.66 

0. 0 G 45242 

0.26603 

0.2094 

0.00406 

1.32042 

C .7651 

27 0 

d .001636 

7392.74 

4.169 

33.68 

0.0042616 

C. 27196 

3.2142 

0.00525 

1.01954 

C.779C 

29 0 

0.301569 

7728.91 

4.155 

34.06 

0.0040660 

0.27795 

0.2199 

0.00563 

1.01074 

0.7739 

29 0 

0.001509 

9064.23 

4.141 

34.21 

0.0036776 

0.26361 

3.2237 

G. 00602 

1.010* 0 

0.77G2 

300 

3 • J 0 1452 

8399.30 

4.126 

34.35 

0.0037070 

0.29001 

0.2204 

0.00642 

1.01733 

0.7664 

310 

0 . 3 0 1 40 0 

8734.65 

4.111 

34.46 

0.0035527 

0.29620 

0 .2331 

0. JO602 

1.01671 

0.7633 

320 

0.001352 

9070 .75 

4 . 095 

34.57 

0. 0034124 

0.30236 

0.2378 

Q. 00722 

1.01613 

G .7608 

33 0 

0.301306 

94 u 7 .96 

4.079 

34.66 

0.0* 32841 

0.30654 

3.2426 

0.00764 

1.3 15o 0 

G • 75 88 

34 0 

8. 301266 

9746.60 

4.062 

34.74 

0. OU 31662 

0.31469 

3.2471 

0.00835 

1.31510 

0.7573 
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2 


40 ATM ISOBAR 


TEMPERATURE 

VOLUME 

ISOTHERM 

I50CHORE 



DERIVATIVE 

DERIVATIVE 

KELVIN 

CC/GMOLE 

CC ATH/GHOLE 

ATM/K 

♦ 54.615 

24.44 

289110 

38.97 

56 

24.54 

283557 

36.30 

56 

24.70 

274335 

37.19 

60 

24.67 

265299 

36.10 

62 

25.04 

256446 

35.03 

64 

25.21 

247773 

33.99 

66 

25.39 

239278 

32.97 

68 

25.57 

230958 

31.98 

70 

25.75 

222408 

31.01 

72 

25.94 

214627 

30.06 

74 

26.13 

207011 

29.14 

76 

26.32 

199357 

26.24 

78 

26.52 

191663 

27.35 

60 

26.72 

164524 

26.49 

62 

26.93 

177339 

25.65 

64 

27.14 

170304 

24.63 

66 

27.36 

163415 

24.03 

66 

27,58 

156670 

23.25 

90 

27.81 

150067 

22.46 

92 

28.05 

143600 

21.74 

94 

28.29 

137269 

21. QL 

96 

26.54 

131066 

20.30 

98 

26.79 

124997 

19.61 

10 B 

29.06 

119050 

18.93 

102 

29.33 

113226 

18.26 

104 

29.61 

107521 

17.61 

106 

29.91 

101932 

16.98 

108 

30.21 

96456 

16*36 

110 

30.53 

91090 

15.75 

112 

30.86 

65632 

15.15 

114 

31.20 

60677 

16.56 

116 

31.56 

75623 

13.99 

118 

31.94 

7Q668 

13.42 

120 

32.33 

65609 

12.86 

122 

32.75 

61044 

12.31 

124 

33.20 

56373 

11.76 

126 

33.68 

51786 

11.22 

128 

34.19 

47292 

10.66 

130 

34.74 

43112 

10.23 

132 

35.34 

36890 

9.70 

134 

35.98 

34603 

9.10 

136 

36.70 

30666 

6.58 

138 

37.50 

26652 

6.02 

14 0 

38.40 

22672 

7 .44 

142 

39.45 

16762 

6.79 

144 

40.71 

14667 

6*16 

146 

42.31 

11003 

5.52 

148 

44.51 

7031 

6.73 

• 148.989 

46.08 

4999 

6.46 

* 146.969 

160.65 

1630 

9.791 

150 

170.57 

2404 

0.726 

152 

185.79 

3266 

3 .642 

154 

198.18 

4003 

0.565 

156 

209.01 

4623 

0 .543 

15 8 

218.82 

5160 

0 .509 

16 0 

227.91 

5669 

0.461 

165 

248.45 

6622 

0 .426 

170 

266.92 

7819 

0 .389 

175 

284.02 

0723 

3.358 

180 

300.15 

9560 

0 .334 

185 

315.53 

10346 

0.313 

190 

330.32 

110 92 

0 .296 

195 

344.64 

11804 

0.280 

200 

356.57 

12468 

0.267 

210 

365.48 

13789 

3.245 

220 

411.41 

15020 

0.226 

230 

436.59 

16195 

1.211 

240 

461.18 

17327 

0.196 

250 

465.29 

16423 

0.167 

26 0 

509.01 

19490 

0.177 

270 

532.40 

20532 

0.168 

260 

555.52 

21554 

0.161 

290 

578.41 

22559 

0.154 

300 

601.10 

23549 

0.147 

310 

623.62 

24525 

3.142 

320 

645.99 

25491 

0.136 

330 

666.23 

26446 

0.131 

340 

690.36 

27393 

0.127 


INTERNAL 

ENTHALPY 

ENTROPY 

C v 

C P 

ENERGY 





J/GMOLE 

J/GMOLE 

j/gmole-k 

J/G MOLE -K 

-6162.8 

-6083.7 

o7 » 23 

35.67 

53.11 

-6120.2 

-6020.6 

o6»36 

35.42 

53.10 

-6014.7 

-5914.6 

70.23 

35.00 

53.08 

-5909.3 

•5606.4 

72.03 

34.60 

53.07 

-5803.6 

-5702.3 

73.77 

34.21 

53.06 

-5698.4 

-5596.2 

75.45 

33.63 

53.05 

-5593.9 

-5490.1 

77.08 

33.46 

53.05 

-5487.6 

-5364.0 

78.67 

33.11 

53.06 

-5362.2 

-5277.5 

60.21 

32.77 

53.07 

-5276.6 

-5171,7 

81.70 

32.44 

53.09 

-5171.4 

-5065.5 

63 • 16 

32.12 

53.11 

-5065.9 

-4959.2 

64.57 

31.81 

53.15 

-4960.3 

-4652.6 

65.95 

31.51 

53.19 

-4854.7 

-4746.4 

67.30 

31.22 

53.24 

-4749.0 

-4639.6 

66.62 

30.94 

53.30 

-4643.2 

-4533.2 

69.98 

30.67 

53.37 

-4537.2 

-4426.3 

91.16 

30.40 

53.45 

-4431.1 

-4319.3 

92.39 

30.15 

53.55 

-4324.8 

-4212.1 

93.59 

29.90 

53.66 

-4218.3 

-4104.6 

94.77 

29.66 

53.79 

-4111.5 

-3996.9 

95.93 

29.42 

53.94 

-4004.5 

-3666.6 

97.07 

29.19 

54.10 

-3897.1 

-3761.4 

96.19 

26.97 

54.29 

-3769.4 

-3671.6 

99.29 

26.75 

54.50 

-3661.3 

-3562.4 

luQ.37 

28.54 

54.73 

-3572.7 

-3452.6 

101.43 

26.33 

55.00 

-3463.6 

-3342.4 

162.49 

26.13 

56.30 

-3353.9 

-3231.4 

103.52 

27.93 

55.64 

-3243.5 

-3119.6 

1V4.55 

27.74 

56.01 

-3132.4 

-3007.3 

145.56 

27.55 

56.44 

-3020.4 

-2894.0 

106.56 

27.36 

56.92 

-2907.5 

-2779,6 

107.56 

27.17 

57.46 

-2793.5 

-2664.1 

lu6.55 

26.99 

58.07 

-2676.3 

-2547.2 

109.53 

26.61 

58.76 

-2561.6 

-2428.9 

110.51 

26.63 

59.55 

-2443.4 

-2300.8 

111.46 

26.46 

60.45 

-2323.3 

-2166.8 

112.46 

26*30 

61.49 

-2201.0 

-2062.4 

113.44 

26.15 

62.71 

-2074.3 

-1933.5 

114.44 

26.65 

65.21 

-1945.3 

-1602.1 

115.44 

26. SC 

66.90 

-1613.6 

-1667.6 

116.45 

26.36 

68.19 

-1677.2 

-1528.5 

117.46 

26.27 

70.83 

-1536.0 

-13 64.1 

118.53 

26.20 

73.64 

-1388.7 

-1233.1 

119.62 

26.20 

77.24 

-1233.1 

-1073.2 

120.75 

26*26 

81.30 

-1065.6 

-900.6 

121.96 

26.45 

86.08 

-679.7 

-708.3 

123.29 

26.75 

100.20 

-663.4 

-463.0 

124.82 

27.34 

121.78 

-532.2 

-345.5 

125.75 

27.64 

156.79 

1754.1 

2405.2 

144.21 

30.43 

163.70 

1657.9 

2549.3 

145.18 

29.41 

126.29 

2012.4 

2765.4 

146.61 

26.05 

94.65 

2135.0 

2936.2 

1«*7 .74 

27.09 

79.54 

2240.3 

3067.5 

146.70 

26.37 

70.38 

2334.7 

3221.6 

149.56 

25.79 

64.14 

2421.4 

3345.1 

150.33 

25.3 2 

59.58 

2615.6 

3622.6 

152*04 

24.42 

52.09 

2766.9 

3670.6 

153.52 

23.60 

47.51 

2946.9 

41Q0.1 

154.85 

23.34 

44.39 

3099.6 

4316.1 

156.07 

22.99 

42.13 

3243.4 

4522.2 

157.20 

22.72 

40.40 

3301.9 

4720.7 

156.26 

22.49 

39.05 

3516.3 

4913.1 

159.26 

22.31 

37.95 

3647.3 

5100.6 

lofl.21 

22.16 

37.05 

3901.4 

5463.7 

161.96 

21.92 

35.65 

4147.4 

5614.6 

163.61 

21.74 

34.62 

4387.5 

6157*0 

165.13 

21.60 

33.84 

4623.0 

64 92.1 

166.56 

21.49 

33.22 

4654.9 

6621.6 

167.91 

21.41 

32.73 

5064.1 

7147.1 

169.16 

21.35 

32.34 

5311.0 

7466.9 

170.40 

21.31 

32.02 

5536.2 

7767.6 

171*56 

21.29 

31.77 

5760.1 

6104.4 

172.67 

21.27 

31.56 

5982.9 

6419.1 

173.73 

21 .28 

31.40 

6204.9 

6732.4 

174. 76 

21.29 

31.26 

6426.3 

9044.5 

175.75 

21.31 

31.16 

6647.4 

9355.6 

176.71 

21.35 

31.09 

6666.4 

9666.4 

177.64 

21.39 

31.04 


VELOCITY 
OF SOUNO 
H / SEC 


116? 

1160 

1148 

1135 

1122 

1109 

1096 

1083 

1069 

1055 

1041 

1027 

1013 

998 

984 

969 

954 

939 

924 

908 

893 
877 
861 
845 
829 
813 
797 
7 80 
763 
746 

729 

712 

694 

676 

657 

639 

619 

599 

578 

558 

534 

512 

487 

460 

429 

396 

361 

315 

299 

177 

181 

187 

193 

198 

202 

206 

215 

222 

229 

235 

241 

247 

252 

257 

267 

275 

283 

291 

299 

306 

313 

319 

325 

332 

338 

344 

349 

355 


* TMQ-PHASE BOUNDARY 
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C-2 

TMERMOOYNAMIC PROPERTIES OF OXYGEN 


<♦0 ATM ISOBAR 


TEMPERATURE 

DENSITY 

V<DH/DV>p 

VOP/OU) v 

-V (OP/DV) t 

(QV/OTWV 

THERMAL 

VISCOSITY 

THERMAL 

01 ELEC TRIC 

PRANCTL 






CONDUCTIVITY 


DIFFUSIVITV 

CONS TANT 

NUMBER 

KELVIN 

GMOLE/CC 

j/gmole 

CC-ATM/J 

ATM 

1/ KELVIN 

MW7CH-K 

G/CM-S 
X IQ 3 

SG CM/SEC 



* 54.815 

0.040909 

16116.62 

26.707 

11827.00 

0.0032953 

1.93536 

6.3171 

0.00069 

1.56991 

5 *b 1 73 

56 

0.040749 

16016.33 

25.538 

11554.59 

0.0033148 

1.92409 

6.0 64 U 

0.00009 

1.56734 

5.2275 

58 

0.040476 

15850.78 

25 .247 

11104.55 

0.0033467 

1.90656 

5.6618 

0.00059 

1.5 63b 0 

4 .9260 

60 

0.040206 

15661.50 

25.950 

10666.73 

0.0u3386Q 

1.80754 

5.2889 

0.00066 

1.55665 

4 • o 46 6 

62 

0.039934 

15510.41 

25.646 

10240.67 

0.0034200 

1.56703 

4.9432 

0.00066 

1.55430 

4.3062 

64 

0.039660 

15337.43 

25.336 

9626.71 

0.0034591 

1.84747 

4.6227 

0.00068 

1.54993 

4.1405 

66 

0.039365 

15162.48 

25.020 

9423.99 

0.0034993 

1.82653 

4 . 3 25 o 

0.00067 

1.54555 

3.926b 

66 

0.039109 

14965.47 

24.696 

9b32 .47 

0. 0o354C7 

1.80503 

4.0501 

0 .00007 

1.54116 

3.7206 

70 

0.736631 

14606.32 

24.372 

6651.90 

3 • 0 C 35043 

1.78302 

3.7947 

0.00087 

1.53675 

3.5298 

72 

0 .036552 

14624,97 

24.041 

8262.02 

0.0036300 

1.76053 

3.5560 

0.00066 

1.532 j3 

3.3530 

74 

0.036271 

14441.29 

23.706 

7922.59 

0.0036779 

1.73759 

3.3305 

0.00065 

1.52790 

3.1891 

76 

0.037969 

14255.24 

23.367 

7573.36 

0.0037262 

1.71425 

3.1349 

0.00065 

1.52344 

3.8374 

76 

0.037705 

14366.67 

23.024 

7234.14 

0.0037811 

1.69053 

2.9462 

0.00064 

1.51697 

2,8968 

60 

0.037419 

13875.52 

22.679 

6904.65 

0.0036369 

1.66645 

2.7712 

0.00064 

1.51447 

2.7667 

62 

0.037130 

13661.69 

22.330 

6564.67 

3.0U36956 

1.64206 

2.6089 

0.00063 

1.50995 

2.6464 

64 

0.036641 

13485.05 

21.90 0 

6273.90 

0.0039570 

1.61736 

2.4564 

0.00062 

1.50540 

2.5352 

66 

0.036547 

13265.53 

21.627 

5972.36 

0.0040235 

1.59239 

2.3160 

0.00062 

1,50083 

2.4326 

66 

0.036252 

13082.96 

21.273 

5679.50 

0.0040932 

1.56717 

2.1694 

0.00061 

1.49622 

2.3380 

90 

0.035954 

12577.26 

20.917 

5395.42 

0.0041673 

1.54172 

2.0693 

0 . 00 0 SC 

1.49150 

2.25C9 

92 

0.035652 

12666.30 

20 .560 

5119.69 

0.0b 42661 

1.51605 

1.9578 

0.00079 

1.46691 

2.1709 

94 

0.035346 

12455 .92 

20.203 

4652,16 

0.0043302 

1.49019 

1.8544 

0.00076 

1.46219 

2*b976 

96 

0 .03504C 

12239.97 

19.645 

4592.64 

0. 0 C 66200 

1.66614 

1.7505 

0.00077 

1.47743 

2.0306 

96 

0 . 334726 

12020*30 

19.466 

4340.92 

0.0045163 

1.43792 

1 .6694 

0.00 076 

1.47262 

1.9697 

100 

0.034413 

11796.75 

19.127 

4096.62 

0.0046196 

1.41154 

1.5067 

D. 00075 

1.46775 

1.9144 

102 

0.034092 

11569,12 

10.769 

3660.14 

0.0047311 

1.36500 

1.5096 

0.00074 

1.46283 

1 .0bb7 

104 

0.033767 

11337.23 

18*410 

3630.69 

0.0046514 

1.35833 

1.4385 

0.00073 

1.45785 

1 .023? 

106 

0.733437 

11130.88 

16 .051 

3406.29 

0.0049616 

1.33151 

1.3721 

0.00072 

1.45280 

1 .7609 

106 

-0*033101 

10659.62 

17 .691 

3192.77 

0.0051231 

1.30455 

1.3104 

0.00071 

1.44767 

1.7465 

110 

0.032756 

10613.01 

17.331 

2983.97 

0.0052775 

1.27746 

1.2529 

0 • 0 007 C 

1.44246 

1.7169 

112 

0.032409 

10362.58 

15.971 

2781.72 

0. Ou 54464 

1.25022 

1.1995 

0.00066 

1.43715 

1.6922 

114 

0.032052 

10105.62 

16.609 

2585.66 

0.0056321 

1.22283 

1.1496 

0.00067 

1.43174 

l.b72 2 

116 

0.031667 

9643.21 

16.246 

2396.25 

0.0058371 

1.19529 

1.1031 

0.00Q66 

1.42622 

1.6571 

116 

0.031312 

9574.41 

15 .660 

2212.76 

0. 0060647 

1.16756 

1.0596 

0.00064 

1.42057 

1 .6469 

120 

0.030927 

9296.97 

15 .511 

2035.26 

0. 0063160 

1.13965 

1.0190 

0.00063 

1.41478 

1 .6419 

122 

0.030530 

9016.53 

15 .136 

1663.6? 

0.0066042 

1.11152 

0.9809 

0.00061 

1.40683 

1.6423 

124 

0*030120 

8726.59 

14.755 

1697.64 

0.0069272 

1.08314 

0.9451 

0.00059 

1.40270 

1 .6405 

126 

0.029695 

6428. 77 

14 .364 

1537.76 

0.0072956 

1.05447 

0.9115 

b. 00050 

1.39637 

1 .6611 

126 

0.029252 

6122. 72 

13.959 

1363.39 

0.0077197 

1.02546 

0.8797 

0.00056 

1.36900 

1.6810 

130 

0.026764 

7913.25 

13.334 

1240.94 

3.0062409 

0.99566 

0.8537 

0 .00053 

1.30206 

1.7474 

132 

0.026299 

7590 .86 

12.933 

1100.55 

0.0066127 

0.96577 

0.8295 

0.00051 

1.37571 

1.7956 

134 

0 .027792 

7249. 70 

12.406 

967.25 

0.0096062 

0.93562 

0 .8049 

0.00049 

1.36625 

1 .8333 

136 

0.027249 

6900.19 

11.909 

636.17 

0.0102656 

0.90455 

3. 7792 

0.00047 

1.36030 

1.9070 

136 

0.026669 

6526.90 

11.476 

710.79 

0.0112618 

0.87269 

a .7527 

0.00044 

1.35183 

1.9847 

140 

0.026041 

6131.39 

10.900 

590.39 

3.0125976 

3.63973 

0.7246 

0.00042 

1.34270 

2.0835 

142 

0.025348 

5694.62 

10 .192 

475.58 

0.0142763 

0.60516 

0.6952 

0.00039 

1. 3 32 b 6 

2.1937 

144 

0.024563 

5225.35 

9.476 

365.19 

0.0166556 

0.76621 

0.6629 

0.00036 

1.32140 

2.3753 

146 

0.023636 

4717.03 

6.737 

260.06 

0.0212430 

0.72731 

0 .6266 

0.0003 1 

1.30016 

2.6979 

146 

0.922469 

4069.12 

7.697 

157.99 

0.0299273 

0.70227 

0.5634 

0 .00026 

1 .291b 0 

3.1616 

• 146.969 

0.021702 

3793.05 

7.424 

106.50 

0.0413369 

0.71631 

0 *5565 

0.00021 

1.2 8079 

3.0064 

* 146.969 

0.006225 

2356.68 

4.176 

11.39 

0.0694617 

0.38123 

0.2031 

0.000 37 

1.1 7574 

2.7260 

150 

0.005663 

2452.42 

4.20 6 

14.09 

9.0514945 

0.33738 

0.1964 

0.00046 

1.0 7123 

2.3206 

152 

0.005362 

2609.64 

4.251 

17.69 

0.0362690 

0.29900 

0.192b 

0.00059 

1.06527 

1 . 9059 

154 

0.005046 

2745.03 

4.201 

20.20 

0.0269755 

0.26023 

0.1691 

0.00070 

1.06110 

1 .©773 

156 

0.004764 

2867 .90 

4.3C3 

22.12 

0.0245419 

0.26689 

0 . 1667 

0.Q006C 

1 .0 57a 6 

1.5270 

158 

0.004570 

2982.51 

4.319 

23.67 

0.0215069 

0.26122 

0.1049 

0.00069 

1.05523 

1.4192 

160 

0.004366 

3091.12 

4.332 

24.96 

0.0192736 

0.25558 

0.1637 

0.00096 

1.0 5299 

1.3381 

165 

0.004025 

3344.62 

4.350 

27.46 

0.0155743 

0.24715 

0.1619 

0.00116 

1.3 4654 

1.1961 

170 

0.303746 

3560.62 

4.356 

29.29 

0.0132666 

0.24273 

0.1613 

0.00136 

1.04513 

1 .lu92 

175 

0.003521 

3505.42 

4.359 

30.71 

0.0116660 

0.24069 

0.1615 

0.00154 

1.0 4230 

1.4/471 

160 

0.003332 

4021.50 

4.355 

31.05 

Q. 0104750 

0.23961 

0.1822 

0.00171 

1.0 40b 7 

l.bC 11 

185 

0.303169 

4230 .93 

4.349 

32.79 

0.GC95495 

0.23961 

0.1633 

0.00187 

1 .0 36b 9 

j .9657 

190 

0.003027 

4434.65 

4.341 

33.56 

0.0066066 

0.24027 

0 .1846 

0.00203 

1.0 3636 

0 .9374 

195 

0.002902 

4634.22 

4.333 

34.25 

0.0081696 

0.24139 

Q .1061 

0.00219 

1.0 3464 

0.9143 

200 

0.002769 

4629.63 

4.324 

34.63 

0.0076716 

0.24280 

0 .1876 

D. 00235 

1.0 3347 

0.6951 

210 

0.002594 

5210.52 

4.305 

35. 77 

0.0066424 

0.24623 

0.1914 

0.00266 

1.03111 

0.0663 

22 0 

0.002431 

5560.56 

4.287 

36.51 

0.0062060 

0.25039 

0 .1955 

0.00296 

1.02913 

0.8447 

2 J 0 

0.002290 

5942.03 

4.270 

37.09 

0. C b 56963 

0.25509 

0.1997 

0.00329 

1 . 0 2 7b 3 

0.0279 

240 

0.002166 

6296.61 

, .253 

37 .57 

0.0052759 

0.26016 

0.2041 

0.80361 

1.32596 

; .0145 

250 

0.002061 

6645.65 

4.236 

37.96 

0.0 049252 

0.26549 

0.2666 

0.00394 

1.02466 

ii .3037 

260 

0.001965 

6990.99 

4.222 

38.29 

0.0046259 

0.27101 

0.2131 

0.00427 

1.02350 

0 , 794Q 

270 

0. 301678 

7333.09 

4.20 7 

36.57 

0 * C b 43669 

0.27666 

0.2177 

0.0046G 

1 . 0 22b 6 

C .7876 

26 0 

C . 3016 0b 

7673.06 

4.192 

38.00 

0. 0C414G0 

0.20241 

0.2223 

0.00494 

1.321 52 

0.70 16 

290 

3. J 01729 

8011.77 

4.177 

39.(i0 

0.0039392 

0.28601 

0 .2269 

0. 00528 

1.02066 

U. 7 7 7 1 

300 

0.301664 

8349.64 

4.162 

39.18 

0. bu 37600 

0.29404 

0.2315 

0.00563 

1.31907 

0.7726 

310 

0.3Q16G4 

8667 .88 

4.146 

3 9.33 

0 • C b 35 967 

G .33006 

0.2361 

0 .00599 

1.0 1915 

0.7606 

32 0 

0.901546 

9026 • 4j 

4.129 

39.46 

3 • bb 34525 

0.30612 

0.2467 

G.GQ635 

1.0 18b8 

tl .7658 

33 0 

0.001496 

9365.83 

4.113 

39,58 

0. 003319b 

0.31215 

0.2453 

0.00671 

1.0 1736 

b .76 34 

340 

0.901449 

9706.51 

4.095 

39.68 

0. 0 L 31 974 

0*31816 

0.2490 

0.0 0 70 8 

1.31729 

0 .7615 
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C-2 


THE RHOOYNAMIC PROPERTItS OF DXYGtN 


45 ATM ISOBAR 


TEMPERATURE VOLUME ISOTHERM ISOCHORE 

DERIVATIVE DERIVATIVE 
KELVIN CC/GMOLE CC ATM/GMOLE ATM/K 


internal 

ENERGY 

J/GHOLE 


ENTHALPY ENTROPY 
J/GHOLE J/GHOLE-K 


C v 


J/S MOLE -K 


54.873 

24.44 

269726 

56 

24.53 

264451 

56 

24.69 

275236 

60 

26.86 

266212 

62 

25.03 

257370 

64 

25.20 

246706 

66 

25.36 

240223 

66 

25.56 

231914 

70 

25.74 

223775 

72 

25.92 

215606 

76 

26.11 

206002 

76 

26.31 

200360 

76 

26.50 

192676 

80 

26.71 

165553 

62 

26.91 

176361 

84 

27.12 

171359 

86 

27.34 

164465 

86 

27.56 

157755 

90 

27.79 

151166 

92 

26.02 

144716 

94 

26.26 

136401 

96 

28.51 

132216 

98 

28.76 

126166 

100 

29.02 

120236 

102 

29.29 

116431 

10 4 

29.57 

100766 

106 

29.66 

103178 

106 

30.16 

97725 

110 

30.46 

92382 

112 

30.60 

67148 

114 

31.14 

62020 

116 

31.49 

76996 

116 

31.87 

72069 

120 

32.26 

67242 

122 

32.67 

62510 

124 

33.10 

57672 

126 

33.57 

53327 

126 

34.06 

46674 

130 

34.60 

44645 

132 

35.16 

40460 

134 

35.80 

36464 

136 

36.49 

32416 

136 

37.24 

26455 

140 

36*09 

26572 

142 

39.06 

20779 

144 

40.20 

17017 

146 

41.56 

13259 

146 

43.34 

9631 

15 0 

45.67 

5926 

151.977 

50.84 

1964 

151.977 

126.46 

651 

152 

127.11 

691 

154 

149.66 

2225 

156 

164.41 

3133 

15 6 

176.06 

3667 

16 0 

166.16 

4504 

165 

207.66 

5646 

170 

226.09 

6977 

175 

242.72 

7960 

160 

258.14 

6694 

185 

272.66 

9742 

19 0 

266.55 

10540 

19 5 

299.89 

11296 

200 

312.60 

12022 

210 

337.59 

13390 

220 

361.34 

14675 

230 

364.31 

15696 

240 

406.65 

17067 

250 

428.50 

16197 

26 0 

449.95 

19294 

270 

471.07 

20364 

260 

491.92 

21410 

290 

512.52 

22436 

330 

532.93 

23446 

310 

553.17 

24441 

32 0 

573.26 

25423 

330 

593.21 

26395 

340 

613.06 

27357 


36.96 

-6161.9 

-6G7Q.5 

38.34 

-6122.5 

-6010.7 

37.23 

-6017.1 

-5904.5 

36.14 

-5911.8 

-5798.4 

35.07 

-5806.4 

-5692.3 

34.03 

-5701.2 

-5566.3 

33.02 

-5595.9 

-5460.2 

32.02 

-5490.7 

-5374.1 

31*06 

-5365.4 

-5266.1 

30.11 

-5260.2 

-5162.0 

29.16 

-5174. 3 

-5055.6 

26.26 

-5069.6 

-4949.6 

27.40 

-4964.2 

-4643.4 

26.54 

-4656.6 

-4737. 0 

25.70 

-4753.3 

-4630.6 

24.88 

-4647.6 

-4524.0 

24.06 

-4541.9 

-4417.2 

23.30 

-4436.0 

-4310.3 

22.54 

-4329.9 

-4203.2 

21.60 

-4223.7 

-40 95.9 

21.07 

-4117.2 

-3S66.3 

20.36 

-4010.5 

-3000.5 

19.67 

-3903.4 

-3772.3 

10.99 

-3796 • 1 

-3663.7 

10.33 

-3666.2 

-3554.7 

17.68 

-3580.0 

-3445.2 

17.05 

-3471.3 

-3335.2 

16.43 

-3362.1 

-3224.5 

15.63 

-3252.2 

-3113.3 

15.23 

-3141.6 

-3001.2 

14.65 

-3030.3 

-2666.3 

14.06 

-2916.0 

-2774.4 

13.51 

-2604.7 

-2659.4 

12.96 

-2690.3 

-2543.2 

12.41 

-2574.5 

-2425.5 

11.87 

-2457.3 

-2306.3 

11.33 

-2336.3 

-2165.2 

10.60 

-2217.3 

-2062.0 

LD *34 

-2092.2 

-1934.4 

9.82 

-1965.0 

-1604.6 

9.23 

-1635.4 

-1672.1 

6.75 

-1701.6 

-1535.2 

6.20 

-1563.7 

-1393.9 

7.64 

-1420*6 

-1246.9 

7.07 

-1270.6 

-1092.5 

6.49 

-1111.3 

-926.0 

5.90 

-936.5 

-748.9 

5.16 

-746.6 

-549.1 

4.44 

-517.6 

•306.5 

3.51 

-162. d 

49.0 

1.06 

1514.9 

2091.6 

1.22 

1523.1 

2102.6 

0.643 

1815.7 

2499.0 

0.739 

1967.1 

2736.6 

0.671 

2119.6 

2922.4 

0.620 

2232.1 

3C6C.9 

0.533 

2465.9 

3412.6 

0.475 

2662.7 

3693.6 

0.432 

2638.6 

3945.3 

0.399 

3001. 0 

4176.0 

0.372 

3153.6 

4397.2 

0.349 

3299.7 

4606* 2 

0.329 

3440.1 

4607.5 

0.313 

3576.2 

5002.4 

9.265 

3636.4 

5377.7 

0.262 

4090.6 

5738.4 

0.244 

4335.9 

6066.2 

0.226 

4575.6 

6429.6 

0.214 

4811.1 

6764.9 

0.203 

5043*2 

70 94 . 6 

0.192 

5272.7 

7420.6 

0.163 

5500.1 

7743.0 

0.175 

5725.8 

6u62 . 7 

0 .166 

5950.3 

63 60.2 

0.161 

6173.7 

6696.0 

0.155 

6396.5 

90 10 *3 

3.149 

6616.7 

9323.6 

0.144 

6640.7 

96 36 . C 


o7 *24 

35 .69 

53. C9 

ad. 32 

35.43 

53.08 

70.19 

35.02 

53. C6 

71.96 

34.61 

53. C4 

73.72 

34,22 

53.03 

75.41 

33.85 

53.03 

77.04 

33.46 

53.03 

78.62 

33.13 

53. C3 

60.16 

32.79 

53.04 

61.65 

32.46 

53.05 

63.11 

32.14 

53.06 

64.52 

31.63 

53.11 

65.90 

31.53 

53.14 

87.25 

31.24 

53.19 

66.56 

30.96 

53.25 

69.65 

30.69 

53.32 

91.10 

30.43 

53.40 

92.33 

30.17 

53.49 

93.54 

29.93 

53.59 

94.71 

29.69 

53.71 

95.87 

29.45 

53.85 

97.01 

29.22 

54.01 

96.12 

29. OC 

54.19 

99.22 

26.79 

54.39 

luO.30 

26.57 

54.61 

101.36 

28.37 

54.87 

lu2* 41 

26.16 

55.15 

103.44 

27.96 

55.47 

104.47 

27.77 

55.63 

105.46 

27.56 

56.24 

lu6»47 

27.39 

56.69 

107.47 

27.20 

57.20 

106.45 

27.01 

57.77 

lg 9. 42 

26.83 

56.42 

1 1 Q . 40 

26.65 

59.16 

111.37 

26.46 

60.01 

112*33 

26.31 

60.97 

113.30 

26.16 

62.09 

114.29 

26.65 

64.40 

115.26 

26.51 

65.96 

116.26 

26.39 

67.02 

117.29 

26.26 

69.63 

118.33 

26.19 

71.99 

119.30 

26*16 

75.01 

120.46 

26.21 

79.05 

121.63 

26.32 

64.70 

122.66 

26.53 

93.60 

124.22 

26.90 

105.28 

125.64 

27.59 

133.66 

126.20 

29.92 

279.52 

i**1.65 

33.33 

361.41 

141.72 

33.22 

450.95 

144.31 

29.59 

141.51 

145.65 

28.15 

102.56 

147.03 

27.17 

64.66 

146.03 

26.43 

74.39 

150.07 

25.16 

60.19 

151.75 

24.33 

52.60 

153.21 

23.75 

46.20 

154.52 

23.32 

45.04 

155.72 

22.99 

42.73 

156.64 

22.72 

40.97 

197.66 

22.51 

39.57 

158.67 

22.33 

36.44 

160.70 

22.05 

36.72 

162.36 

21.65 

35.47 

163.93 

21.69 

34.54 

165.39 

21.57 

33.61 

166.75 

21.46 

33.23 

168.05 

21.41 

32.77 

169.28 

21.35 

32.40 

170.45 

21.32 

32.10 

171.57 

21.30 

31.65 

172.65 

21.30 

31.66 

173.66 

21.30 

31.50 

174.68 

21.32 

31.37 

175.65 

21.35 

31.28 

176.56 

21.39 

31.21 


VELOCITY 
OF SO'JNO 

m/sec 


1165 

1162 

1149 

1137 

1124 

1111 

1096 

1064 

1071 

1057 

1043 

1029 

1015 

1000 

966 

971 

956 

941 

925 

911 


895 

860 

664 

846 

632 

816 

603 

763 

767 

750 


733 

716 

699 

66L 

663 

644 

626 

606 

564 

565 

542 

522 

498 

472 

445 

416 

365 

345 

302 

241 

171 

196 


164 

190 

1 % 

200 

210 

219 

226 

233 

239 

245 

251 

256 

266 

275 

263 

291 

299 

306 

313 

319 

325 
332 
336 
344 
35 0 
35b 
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THERMODYNAMIC PROPERTIES OF OXYGEN 


C-2 


45 ATM ISOBAR 


TEMPERATURE 

KELVIN 

OENSITY 

GMOLE/CC 

V (OH/O V) p 
J/GMOLE 

V (DP/OU>y 
CC- ATM/J 

-V (DP/OV l T 
ATM 

(DV/ot yv thermal 

CONDUCTIVITY 
1 / KELVIN MN/CM-K 

VISCOSITY THERMAL 

diffusivity 
G/CH-S SQ CM/SEC 
x 103 

OIELECTRIC 

constant 

PR ANOTL 

hunger 

* 54.873 

56 
58 
60 
62 
64 
66 
68 
70 
72 
74 

G. 040918 
0.040766 
0.040496 
0.040225 
0.039953 
0.0 396 8C 
0.039406 
0.039130 
C. 038854 
0.038575 
0.038295 

16146.95 

16053.77 

15887.16 

15718.55 

15548.76 

15376.82 

152U2.94 

15027.06 

14849.07 
14666.92 
14466.49 

26.702 
2i .541 
2b .25 1 
25.953 
25.650 
25.340 
25.024 
24.7G3 
24.377 
24.046 
23.711 

11855.02 

11596.02 
11146.13 
10708.46 
1C2B2. 76 

9866.77 

9466.22 

9074.87 

8694.46 

8324.76 

7965.52 

0.0032879 
0 • CG330 63 
0. 0633398 
0.0033746 
0. 0034106 
0.0034465 
0.0034879 
0.04.35269 
0.0035719 
0.0036169 
0.0036639 

1.93611 

1.92618 

1.90796 

1.88901 

1.86939 

1.84913 

1.82828 

1.80687 

1.76496 

1.76257 

1.73974 

6.3325 
6.0914 
5 .6679 
5.3139 
4.9671 
4.6455 
4.3474 
4.071b 
3.6147 
3.5771 
3.3567 

0.00059 

0.00089 

0.00089 

0.00089 

0.00068 

0.00086 

0.00087 

0.00087 

0.00087 

0.00086 

0.00086 

1 . 5 7 C i 6 
1.56763 
1.56329 
1.55895 
1.55461 
1.55025 
1.54568 
1.54150 
1.53711 
1.53270 
1.52828 

5.4266 
5.2457 
4 .9433 
4.6632 
4 .4C37 
4.1633 
3.94Q4 
3.7336 
3.5424 
3 .3649 
3.2004 

76 

78 

80 

82 

84 

86 

88 

<30 

92 

94 

0.038014 
0.037731 
0. 337446 
0.037159 
0.036869 
0.036578 
Q .036284 
0.035987 
0.035687 
0.035384 

14331.74 

14114.52 
13924.78 
13732.41 
13537. 30 
13339.37 
13138.47 

12934.52 
12727.35 
12516.86 

23.373 
23.031 
22.686 
22.338 
21.989 
21.637 
21.284 
20 .929 
20 .574 
20 .218 

7616.49 

7277.45 

6948.15 

6628.37 

6317.89 

6016.47 

5723.91 

5439.96 

5164*48 

4897.20 

0. 0037133 
0.0037653 
0. 0U 38199 
0.0038776 
0.0039365 
0.0040028 
0.0040710 
0.0041434 
0. 0042204 
0 o Q b 43025 

1.71650 

1.69286 

1.66892 

1.64463 

1.62005 

1.59520 

1.57010 

1.54477 

1.51923 

1.49349 

3.1524 
2.963U 
2.78 Ti 
2.6243 
2.4732 
2.3330 
2.2030 
2.0623 
1.9704 
1.6665 

0.00085 

0.00084 

0.00084 

0.00083 

0.00082 

0.00082 

0.00081 

0.00080 

0.00079 

0.00078 

1.52364 
1.5 1938 
1.51489 
1.5 1039 
1.50586 
1.50130 
1.49672 
1.49210 
1.48744 
1.48275 

3.048C 
2,9069 
2.7762 
2.6553 
2.5436 
2 .4404 
2.3453 
2.2577 
2.1771 
2.1033 

96 
98 
100 
10 2 
104 
106 
108 
110 
112 
114 

0.035078 

0.034766 

0.034454 

0.034136 

0.033813 

0.033486 

0.033152 

0.032813 

0.032467 

0.032114 

12302.93 

12085.38 

11864.05 

11638.77 

11409.37 

11175.66 

10937.43 

10694.44 
10446.46 
10193.21 

19.862 
19.50 5 
19 .149 
18 .793 
16.436 
18 .061 
17 .725 
17.369 
17.013 
15.656 

4637.93 

4386.47 

4142.64 

3906.24 

3677.06 

3454.99 

3239.60 

3031.33 

2629.43 

2633.95 

0.0043901 
0.0044038 
0.0045844 
0.0446925 
0.0048091 
0. 0049352 
0.0050719 
0.0052207 
0.0053632 
0.0055614 

1.46758 

1.44150 

1.41527 

1.36690 

1.36238 

1.33573 

1.30696 

1.26205 

1.25502 

1.22785 

1.7701 

1.6605 

1.5974 

1.5202 

1.4464 

1.3817 

1.3197 

1.2620 

1.2062 

1.1561 

0.00077 

0.00077 

0.00076 

0.00074 

0.00073 

0.00072 

0.00071 

0*00070 

0.00069 

0.00067 

1.478C1 

1.47323 

1.46840 

1.46351 

1.45856 

1.45354 

1.44845 

1.44329 

1.436U3 

1.43267 

2.0356 
1.9743 
1.9185 
1.8681 
1.8230 
1.7830 
1.7479 
1 .7175 
1 .6919 
1 .6710 

116 
118 
120 
122 
124 
126 
12 8 
130 
132 
134 

0.031752 
0.031382 
0.031002 
0.030611 
0.030207 
Q • Q2979G 
0.029356 
0 .028898 
0.026425 
0.927932 

9934.40 

9669.75 

9398.87 

9121.45 

8837.11 

8545.58 

8246.63 

8038.20 

7725.29 

7400.04 

15.299 
15 ♦ 93 9 
15.577 
15.211 
14.640 
14.460 
14.066 
13.419 
13.031 
12.522 

2444.74 

2261.67 

2064.61 

1913.47 

1746.15 

1566.59 

1434.76 

1290.14 

1150.07 

1019.06 

0.0057576 
0.0059747 
0.0062161 
0.0064661 
0.0067902 
8.0071350 
0.0075292 
0.0060111 
0. 0065383 
0.0090572 

1.20053 

1.17306 

1.14542 

1.11759 

1.06954 

1.06124 

1.03265 

1.0032b 

0.97392 

0.94436 

1.1114 

1.0677 

1.0269 

0.9687 

0.9528 

0.9191 

0.6672 

0.6598 

0.0361 

0.8120 

0.00066 
0.00065 
0.00063 
0.00062 
0 .00060 
0.00058 
0 .00057 
0.00054 
0.00052 
0.00050 

1.42721 
1.421b3 
1.41591 
1.41005 
1. 4040 1 
1.39779 
1.39134 
1.38455 
1.37756 
1.3 7031 

1.6548 

1.6434 

1.6369 

1.6357 

1.6399 

1.65C2 

l.o67l 

1.7247 

1.7697 

1.8011 

136 

13 8 

14 0 
142 
144 
146 
148 
150 

• 151.977 

* 151.977 
152 

15 4 

0.327408 
0.026851 
0.026252 
0.325601 
0 .024877 
0 .024049 
0.323072 
0.021801 
0.019668 
0.007906 
0.907867 
0.006673 

7067 .61 
6709.99 
6336.21 

5946.16 
5523.75 
5061.68 
4519*21 
3897.72 
3077.14 
2284.30 
2583.91 

2492.17 

12.15 3 
11 .656 
11.119 
10 .541 
9.915 
9.243 
8.340 
7.381 
5 .964 
4.040 
4.679 
4.270 

686.40 

764.04 

645.06 

531.96 

423.33 

316.67 

222.20 

129.25 

38.64 

6.73 

7.01 

14.85 

0.0098515 

0.0107283 

0.Q116384 

0.0132948 

0.0153346 

0.0184920 

0.0232965 

0.0343440 

0.0908392 

0.1562146 

0.1745223 

0.0567817 

0.91404 

0.66306 

0.65127 

0.61622 

0.78344 

0.74595 

0.70731 

0.69909 

0*78062 

0.59913 

0.66577 

0.36992 

0.7871 
0.7613 
0.7346 
0.7064 
0.6762 
0.6432 
0.6061 
0.5607 
0.4915 
0.2315 
0.2309 
0 .2136 

0.00048 

0.00046 

0.00043 

0.00040 

0.00037 

0.00033 

0.00029 

0.00024 

0.00014 

0.00021 

0.00019 

0.00039 

1.36262 

1.35446 

1.34577 

1.33633 

1.32591 

1.314*5 

1*30013 

1.26219 

1.25246 

1.09665 

1.09636 

1.06134 

1.8737 

1.9395 

2.0226 

2.1326 

2.2849 

2.5221 

2.6192 

3.3554 

5.4990 

4.3640 

4.7449 

2.5539 

156 
158 
160 
165 
170 
175 
10 0 
185 
190 
195 

0 .0060 82 
0 .JQ568C 
0.105372 
0.004816 
0.004423 
Q.00412C 
0.003874 
0.003667 
O.J0349G 
0.103335 

2645.91 

2779.97 

2902.52 

3179.27 
3430.77 
3666.87 

3892.28 
4109.63 
4320.57 
4526.18 

4.315 

4.345 

4.367 
4.399 
4.413 
4.416 
4.413 
4.407 
4.398 

4.368 

19. G6 
21.97 
24.19 
26.15 

30.66 
32.88 
34.45 
35.73 
36.78 

37.67 

0.0367688 

0.0305265 

0.0256260 

0.0189314 

0.0153901 

0.0131453 

0.0115728 

0.0103987 

0.0094822 

0.0067431 

0.32432 
0 .30190 
0.28799 
0.26930 
0.26002 
0*25493 
0.25216 
0.25060 
0.25044 
0.25076 

0.2061 

0.2014 

0.1962 

0.1935 

0.1913 

0.1903 

0.1901 

0.1905 

0.1913 

0.1924 

0.00052 
0 .0 0063 
0.00072 
0.00093 
0.00111 
0.00120 
0.00145 
0.0016C 
0.00175 
0 .00190 

1.07396 
1.36896 
1.06513 
1.05626 
1.05343 
1.34971 
1.0 46o9 
1.04416 
1.3 42 j 0 
1.0 4010 

2**365 
1.7694 
1 .6002 
1.3518 
1.2138 
1.1244 
1.0615 
1 » u 1 46 
0 .97 81 
0.9489 

20 0 
210 
220 
230 
240 

25 0 

26 0 
270 
280 
290 

0.003197 
0.302962 
0.302767 
0.002602 
0.002459 
0.002334 
C. 902222 
0.002123 
3.002033 
0.301951 

4727.26 

5118.07 
5496.56 

5865.24 

6226.08 
6580.73 
6930.54 
7276 .71 

7620.25 
7962.06 

4.378 
4.356 
4.335 
4.315 
4.296 
4.279 
4.262 
4.246 
4.23 0 
4.214 

38.43 
39.66 
40.61 
41.36 
41.97 
42 .47 
42.88 

43.23 
43.52 
43.7 8 

0.0061319 
0.0071745 
0.0064539 
0. 0056881 
0.0054299 
0.0050496 
0.0047284 
0.0044523 
0.0042120 
0.00400C5 

0.25158 

0.25366 

0.25725 

0.26134 

0.26593 

0.27065 

0.27603 

0.28139 

0.26668 

0.29223 

0.1937 
0.1966 
0.2004 
0.2043 
0.2064 
0.2126 
0.2169 
0.2213 
0.2257 
0 .2 302 

0.00205 
0.00233 
0.00262 
0.00291 
0.0032C 
0 .00349 
0.00379 
0.00409 
0.00 44 C 
0 . 0047 C 

1.03643 
1.03557 
1.0 3321 
1.03120 
1.02947 
1.3 2795 
1.02661 
1.02541 
1.32432 
1.02334 

0.9250 
0.6896 
b .8636 
0.8436 
C .8276 
u .8151 
0.8048 
0.7963 
0.7893 
G .7841 

3UQ 

310 

320 

330 

340 

0.001876 
0.001608 
3 .301744 
0.301656 
0.301631 

8302.88 
8643.37 
8984. 10 
9325.51 
9668 . 01 

4.197 
4.181 
4 . 164 
4.147 
4 . 129 

43.99 

44.18 

44.35 

44.50 

44.62 

0.0b 36126 
0.0036442 
0.0034922 
0.0433542 
0.0032281 

0.29808 
0. 30396 
0.33985 
0.31575 
0.32166 

0.2347 
0.2391 
0.2436 
0 .2481 
0.2525 

0.00502 

0.00534 

0.00566 

0.00599 

Q.00632 

1.02243 
1.0 21bl 
1.02065 
1.0 2014 
1.0 1946 

0.7786 
G .7744 
0.7706 
0.7679 
0.7656 
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C-2 


THERMODYNAMIC PROPERTIES OF OXYGEN 


50 ATM ISOBAR 


TEMPERATURE 

VOLUME 

isotherm 

DERIVATIVE 

ISOCHORE 

OEUVATIVE 

INTERNAL 

ENERGY 

ENTHALPY 

ENTROPY 

C C 

v P 

VELOCITY 
OF SOU NO 

KELVIN 

cc/gmole 

CC ATM/GMOLE 

ATM/K 

J/GHOLE 

J/GNOLE 

J/GMOLE-K 

J/G MOLE -K 

M/SEC 


* 54*931 

24.43 

290341 

36.96 

-6161.1 

-6057.3 

o7 . 26 

35.66 

53.07 

1169 

56 

24.52 

265343 

36.36 

-6124.7 

-6000*5 

66.26 

35.45 

53.06 

1163 

56 

24.66 

276140 

37.26 

-6019.5 

-5696*4 

70.14 

35.03 

53.04 

1151 

60 

24.65 

267124 

36.18 

-5914.2 

-5766*4 

71.94 

34.63 

53.02 

1139 

62 

25.02 

256291 

35.11 

-5609.1 

-5662*3 

73.66 

34.24 

53.01 

1125 

64 

25.19 

249640 

34.07 

-5703.9 

-5576.3 

75.36 

33.67 

53.00 

1112 

66 

25.36 

241166 

33.06 

-5596.6 

-5470.3 

76.99 

33.50 

53.00 

1099 

66 

25.54 

232867 

32.07 

-5493.7 

-5364*3 

78.56 

33.15 

53.00 

1096 

70 

25.72 

224740 

31.10 

-5366.6 

-5256.3 

00.11 

32 .81 

53.01 

1072 

72 

25.91 

216762 

30.15 

-5263.5 

-5152.2 

61.61 

32.46 

53.02 

1059 

74 

26.10 

206990 

29.23 

-5178.4 

-5046*2 

03.06 

32.16 

53.04 

1045 

76 

26.29 

201360 

26.33 

-5073.2 

-4940.1 

64.47 

31.66 

53.07 

1031 

76 

26.49 

193691 

27.45 

-4960.1 

-4633.9 

85.65 

31.56 

53.10 

1016 

60 

26.69 

186576 

26.59 

-4662.6 

-4727.6 

67.20 

31.27 

53.15 

1002 

62 

26.69 

179419 

25.75 

-4757.5 

-4621.2 

86.51 

30.99 

53.20 

999 

84 

27.10 

172411 

24.93 

-4652.1 

-4514.6 

69.79 

30.72 

53.26 

973 

66 

27.32 

165551 

24.14 

-4546.5 

-4406.2 

91.05 

30.46 

53.34 

959 

66 

27.54 

156635 

23*36 

-4440.9 

-4301.4 

92.26 

30.20 

53.42 

943 

90 

27.76 

152262 

22.60 

-4335.1 

-4194.4 

93.48 

29.96 

53.53 

929 

92 

27.99 

145627 

21.65 

-4229.1 

-4007.2 

94.65 

29.72 

53.64 

913 

94 

26.23 

139527 

21.13 

-4122.6 

-3979.6 

05.61 

29.46 

53.77 

699 

96 

28.46 

133361 

20.42 

-4016.4 

-3672.1 

96.94 

29.25 

53.92 

982 

98 

26.73 

127324 

19.73 

•3909.6 

-3766.1 

96.06 

29.03 

54.09 

667 

101 

26.99 

121414 

19.06 

-3002.6 

-3655.7 

99.15 

26.62 

54.20 

651 

102 

29.26 

115626 

16.40 

-3695.1 

-3546.9 

109.23 

28*60 

54.50 

635 

104 

29.53 

109963 

17.75 

-3567.3 

-3437.7 

101.29 

28.40 

54.74 

619 

106 

29.82 

104416 

17.12 

-3479.0 

-3327.9 

102.34 

26.19 

55.01 

803 

106 

30.12 

96984 

16.51 

-3370.2 

-3217.6 

103.37 

28.00 

55.32 

767 

110 

30.43 

93664 

15.90 

-3260.6 

-3106.6 

104.39 

27.80 

55.66 

771 

112 

3B.75 

66454 

15.31 

-3150.7 

-2994.9 

105.39 

27.61 

56.04 

754 

114 

31.08 

83351 

14.73 

-3039. 9 

-2862.4 

106.39 

27.41 

56.47 

737 

116 

31.43 

78352 

14.16 

-2926.3 

-2769.0 

107.37 

27.23 

56.95 

720 

118 

31.60 

73455 

13.60 

-2615.6 

-2654.6 

106.35 

27.04 

57.49 

703 

12 0 

32.16 

66657 

13.05 

-2702. Q 

-2530.9 

1U9.32 

26.86 

56.11 

666 

122 

32.56 

63956 

12.51 

-2567.1 

-2422.0 

110.29 

26.67 

56*60 

666 

124 

33.01 

59354 

11.96 

-2470.6 

-2303.5 

111.25 

26.50 

59.59 

650 

126 

33.46 

54645 

11.45 

-2352.9 

-2163.3 

112.21 

26.32 

60.49 

632 

126 

33.95 

50431 

10.92 

-2233.2 

-2061.2 

113.16 

26.16 

61.52 

613 

130 

34.47 

46160 

10.44 

-2109.5 

-1934.6 

114.16 

26.66 

63.65 

591 

132 

35.03 

42Q09 

9.94 

-1963.9 

-1606.4 

115.14 

26.52 

65.11 

571 

134 

35.63 

36116 

9.36 

-1656.2 

-1675.7 

116.12 

26.39 

66.03 

550 

136 

36.29 

34092 

6.91 

-1724.8 

-1541.0 

117.12 

26.26 

66.51 

530 

136 

37.01 

30196 

6.36 

-1569.7 

-1402.2 

116.13 

26.19 

70.53 

5or 

140 

37.61 

26394 

7.62 

-1450.2 

-1258.7 

119.16 

26.14 

73.12 

464 

142 

38.71 

22690 

7.26 

-1304.9 

-1106.6 

120.23 

26.15 

76.56 

459 

144 

39.75 

19029 

6.74 

-1152.1 

-950.7 

121.33 

26.22 

61.22 

432 

146 

40.99 

15370 

6.16 

-989.0 

-761.3 

122.50 

26.37 

86.07 

403 

148 

42.49 

11932 

5.54 

-612.3 

-597.0 

123.75 

26.62 

96.14 

369 

150 

44.45 

8491 

4.69 

-613.1 

-387.9 

125.16 

27.05 

111.77 

333 

15 2 

47.33 

5079 

4.15 

-371.7 

-131.9 

126.65 

27.67 

144.70 

269 

15 4 

53.42 

1576 

3.09 

-1.7 

266.9 

129.47 

30.59 

300.36 

221 

156 

116.67 

1316 

1.14 

1552.4 

2154.7 

141.65 

32.03 

252.27 

161 

15 6 

137.04 

2396 

0.932 

1616.3 

2510.6 

143.92 

29.36 

136.45 

169 

16 0 

149.75 

3203 

9.62 0 

1967.2 

2745.6 

145.40 

27.97 

104.35 

195 

165 

173.78 

4633 

0.666 

2291.8 

3172.2 

146.03 

26.04 

72.42 

286 

17 0 

192.78 

6124 

3 .576 

2522. 5 

3499.2 

149.96 

24.93 

59.84 

216 

175 

209.31 

7235 

0.517 

2719.3 

3779.7 

151.61 

24.19 

52.92 

224 

160 

224.31 

6232 

0.472 

2696.1 

4032.5 

153.03 

23.67 

46.51 

231 

185 

238.27 

9146 

3.436 

3059.7 

4266.9 

154.32 

23.27 

45.41 

238 

190 

251.46 

9999 

D .407 

3214.0 

4467.9 

155.50 

22.96 

43.12 

244 

19 5 

264.05 

10602 

0.362 

3361.2 

4696.9 

156.59 

22.71 

41.35 

250 

20 0 

276.17 

11567 

0.361 

3502.9 

4902.0 

157.62 

22.51 

39.95 

255 

210 

299.30 

13002 

9.327 

3774.1 

5290.4 

159.52 

22.19 

37.65 

265 

220 

321.33 

14341 

0.300 

4033.2 

5661.1 

lbl.24 

21.96 

36.37 

274 

230 

342.52 

15606 

9 .277 

4283.8 

6019.0 

162.63 

21.79 

35.26 

263 

24 0 

363.07 

16617 

0.259 

4527.6 

6367.2 

164.32 

21.65 

34.41 

291 

250 

363.12 

17961 

0.243 

4766.9 

6707.9 

165.71 

21.54 

33.74 

299 

26 0 

432.76 

19106 

0.229 

5002.1 

7042.5 

167.02 

21.46 

33.21 

306 

270 

422.06 

20203 

0 .217 

5234.1 

7372.4 

166.26 

21.40 

32.76 

313 

260 

441.06 

21273 

0.207 

5463.6 

7696.4 

169.45 

21.36 

32.43 

320 

290 

459.66 

22321 

0.197 

5691.4 

6021.2 

170.56 

21.33 

32.15 

326 

300 

476.44 

23350 

0.169 

5917.6 

6341.5 

171.67 

21.32 

31.92 

333 

310 

496.65 

24363 

0 .161 

6142.5 

6659.7 

172.71 

21.32 

31.73 

339 

320 

5t5.it 

25363 

0 .174 

6366.6 

69 76.3 

173.72 

21.33 

31.59 

345 

330 

533.24 

26350 

0.167 

6590.3 

9291.5 

174.69 

21.35 

31.47 

351 

34 0 

551.26 

27327 

0.162 

6613.0 

9605.6 

175.62 

21.39 

31.39 

356 
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02 

THERM00YNAMIC PRQPERTItS OF OX YGcN 


50 ATM ISOBAR 


TEMPERATURE 

OENSITY 

V (OH/D V)p 

V (OP/DUJy 

-V (OP/OVJ T 

(DV/OTWV 

THERMAL 

VISCOSITY 

THERMAL 

01 £L£ CTRIC 

PRANOTL 






CONDUCTIVITY 


QIFFUSIVITY 

CONSTANT 

NUMBER 

KELVIN 

GMOLE/CC 

j/ghole 

CC-ATH/J 

ATM 

I/KELVIN 

HH/CM-K 

G/CM-S 
X 10 3 

SQ CM/SEC 



* 54. 931 

0.040928 

16177.07 

26.697 

11862.93 

0 .0632606 

1.93664 

6.3460 

0.00069 

1.5 7022 

5.4359 

56 

0.040784 

16089.15 

25.544 

11637.39 

0 • 00 32976 

1.92746 

6*1186 

0.00069 

1.56791 

5.2639 

5 8 

0.040514 

15923.47 

25.254 

11187,66 

0.0033309 

1.90933 

5.7141 

0.00069 

1.56356 

4.9606 

60 

0.040244 

15756.12 

25.957 

10750.14 

0.1033652 

1.69047 

5.3369 

0.00069 

1.55925 

4.6796 

62 

0.339973 

15587.03 

25.653 

10324.60 

0.0034009 

1*67094 

4.9910 

0.00068 

1.55492 

4.4193 

64 

0.039700 

15416.12 

25 .343 

9910.76 

0.0034361 

1.85077 

4.6664 

0.00068 

1.55057 

4. 1781 

66 

0.039427 

15243.31 

25.028 

9506.38 

0.0034768 

1.83001 

4.3693 

0.00088 

1.54621 

3.9544 

68 

0.039152 

15066.54 

24.70 7 

9117.19 

0.0035173 

1.80671 

4.0919 

0.00067 

1.54184 

3.7471 

70 

0.038876 

14691.70 

24.381 

8736.96 

0.0035595 

1.78669 

3.6347 

0.00067 

1.53746 

3.5550 

72 

0.038598 

14712.75 

24.051 

8367.43 

0.0036037 

1.76460 

3.5962 

0.00066 

1.53307 

3.3768 

74 

0.038319 

14531.56 

23.717 

8006.36 

0.0436500 

1.74167 

3.3751 

0.00086 

1.52666 

3.2117 

76 

0.036039 

14340.09 

23 .379 

7659.51 

0.0036986 

1.71673 

3*1700 

0.00085 

1.52423 

3.0587 

78 

0.337757 

14162.21 

23.037 

7320.66 

0.0037496 

1.69522 

2.9796 

0.00065 

1.51978 

2.9170 

80 

0.037473 

13973.66 

22.693 

6991.55 

0.0036032 

1.67136 

2.6034 

0.00064 

1.51532 

2.7856 

82 

0.037166 

13782.94 

22.346 

6671.97 

0.0038596 

1.64719 

2.6397 

0.00063 

1.51063 

2.6643 

84 

D. 036896 

13569.34 

21.997 

6361.66 

0.0039194 

1.62272 

2.4660 

0.00063 

1.50632 

2.5520 

86 

0.036608 

13392.98 

21.647 

6060.48 

0.0039825 

1.59796 

2.3472 

0.00082 

1.501/8 

2.4463 

58 

0.036315 

13193.72 

21.295 

5766.12 

0.0040492 

1.57300 

2.2166 

0.00061 

1.49721 

2.3527 

90 

0.036020 

12991.47 

20.94 2 

5484.42 

0.0041200 

1.54779 

2.0954 

0.00080 

1.49261 

2.2645 

92 

0.035721 

12786.10 

23 .588 

5209.14 

0.0041952 

1.52238 

1.9829 

0.00079 

1.46798 

2.1834 

94 

0.035420 

12577.50 

20.233 

4942.09 

0.0042753 

1.49676 

1.8786 

0.00079 

1.46331 

2.1091 

96 

0.035116 

12365.52 

19.879 

4663.06 

0.0043607 

1.47100 

1.7617 

0.00076 

1.47859 

2.0410 

98 

0*334806 

12150.03 

19.524 

4431.69 

0.0044520 

1.44506 

1.6917 

0.00077 

1.47364 

1.9790 

100 

0.034496 

11930.88 

19.170 

4168.28 

0.0045496 

1.41896 

1.6062 

Q. 00076 

1.46903 

1.9226 

102 

0.034180 

11707.89 

18.616 

3952.14 

0.0046546 

1.39275 

1.5306 

0.00075 

1.46416 

1.8717 

104 

Q. 333859 

11480.92 

18 .463 

3723.27 

0.0047679 

1.36639 

1.4565 

0.00074 

1.45926 

1.0259 

106 

0*333534 

11249.78 

16.110 

3501.47 

0.0046900 

1.33991 

1.3914 

0.00073 

1.45426 

1.7852 

10 8 

8.033203 

11014.28 

17.757 

3266.56 

0.0050222 

1.31331 

1.3291 

0.00072 

1.44923 

1.7494 

110 

0. 032867 

10774.22 

17.40 5 

3076.43 

0.0051650 

1.26659 

1.2710 

0.00070 

1.44410 

1.7183 

112 

0.032524 

10529.37 

17 .054 

2876.87 

0.0053223 

1.25975 

1.2170 

0. 00069 

1.43889 

1.6919 

114 

0.332174 

10279.48 

15.702 

2661.74 

0.0054934 

1.23279 

1.1666 

0.00066 

1.43359 

1.6700 

116 

0.031817 

10024.32 

15.350 

2492.89 

0.0056813 

1.20570 

1.1197 

0.00067 

1.42618 

1.6528 

116 

0.031451 

9763.62 

15.997 

2310.21 

0.0356666 

1.17847 

1.0756 

0.00065 

1.42266 

1.6403 

120 

0.031075 

9497.05 

15.642 

2133.56 

0.0061184 

1.15110 

1.0346 

0.00064 

1.41702 

1.6325 

122 

0 .030690 

9224.38 

15.264 

1962.84 

0.0063743 

1.12355 

0.9964 

0.00062 

1.41123 

1.6297 

124 

0.330292 

8945.29 

14.921 

1797.98 

0.0066612 

1.09561 

0.9604 

0.00061 

1.40529 

1 .6321 

126 

0.029882 

6659.60 

14.552 

1638.89 

0.0069646 

1*06706 

0.9266 

0.00059 

1.39916 

1 .6402 

12 8 

0.029457 

6367.22 

14.173 

1485.54 

0.0073525 

1.03966 

0.6947 

0 .00057 

1.39284 

1.6545 

130 

0.029008 

616Q.62 

13.505 

1339.02 

0.0076000 

1.01069 

0.6656 

0.00055 

1.36610 

1.7041 

132 

0.028546 

7856.79 

13.126 

1199.19 

0*0082675 

0.96163 

0.8425 

0.00053 

1.37935 

1.7461 

134 

0.028066 

7544.95 

12.640 

1069.77 

0* QQB7522 

0.95200 

0.6169 

0.00051 

1.37226 

1.7737 

136 

0.027558 

7226.06 

12.298 

939.50 

0.0094606 

0.92314 

0.7946 

0.00049 

1.36462 

1.8426 

138 

0.027021 

6882.53 

11.816 

815.97 

0.0102461 

0.89296 

0.7696 

0.00047 

1.35696 

1 .8996 

140 

0.326449 

6527.17 

11.313 

698.08 

0.0112019 

0.66215 

0.7437 

0.0QQ45 

1.34663 

1.9712 

142 

0.025831 

6161.78 

10.763 

566.09 

0. 0124209 

0.63034 

0.7167 

0.00042 

1.33966 

2.0659 

144 

0.025155 

5771.04 

10.213 

478.66 

0.0140744 

0.79724 

0.6062 

0.00039 

1.32990 

2.1912 

146 

0.024399 

5346.24 

9.602 

375.01 

0.0164735 

0.76224 

0.6575 

0.00035 

1.319L5 

2 .3743 

148 

0.323537 

4677.30 

8.835 

260.84 

0.0197107 

0.72476 

0.6241 

0.00032 

1.30674 

2.5872 

150 

0.022499 

4362.29 

8*042 

191.03 

0.0256229 

0.70061 

0.5060 

0.00028 

1.29202 

2.9215 

152 

0.021128 

3744.11 

7.043 

107.30 

Q. 0366471 

0.69423 

0.5300 

0.00023 

1.27275 

3.5096 

15 4 

0.018720 

2867.55 

5.396 

29.50 

0.1047439 

0.74305 

0.4645 

0.00013 

1.23939 

5.8619 

156 

0.008412 

2451.26 

4.227 

11.07 

0.1029151 

0.49369 

0.2426 

9.00023 

1.10326 

3.6722 

158 

0.007297 

2596.31 

4.352 

17.49 

0.0533251 

0.36402 

0.2262 

0.00038 

1.06917 

2.5465 

16 0 

0.006678 

2720.66 

4.392 

21.39 

0.0363510 

0.34109 

0.2100 

0.00049 

1.08140 

2.0795 

165 

Q. 005754 

3022.78 

4.446 

27.61 

0.0239566 

0.29659 

0.2075 

0.00072 

1.06968 

1.5729 

170 

0.005187 

3269.55 

4.469 

31.77 

0.0181910 

0.26061 

0 .2026 

0.00090 

1.06265 

1.3490 

175 

0.004778 

3536.70 

4.476 

34.57 

0.0149639 

0.27143 

0.2000 

0.00107 

1.05779 

1.2185 

18 0 

0.304458 

3770.93 

4.474 

36.70 

0.0126606 

0.26605 

0*1967 

0.00123 

1.05366 

1.1320 

185 

0.004197 

3995.74 

4.467 

36.39 

0.0113636 

0.26294 

Q.1963 

0.00136 

1.05065 

1.0701 

190 

0.003977 

4213.20 

4.457 

39.76 

0.0102341 

0.26130 

0.1904 

a. 00152 

1.04795 

1.0233 

195 

0.003767 

4424*65 

4.445 

40.91 

0.0093461 

0.26065 

0*1990 

0.00166 

1.04563 

0.9667 

200 

0.003621 

4631.02 

4.433 

41.66 

0.0086264 

Q. 26071 

0. 1999 

a. 00160 

1.0 4360 

0.9573 

210 

0.003341 

5031.15 

4.40 6 

43.44 

0.0075240 

0.26179 

0.2023 

0.00207 

1.04016 

0.9144 

220 

0.003112 

5417.57 

4.363 

44.63 

0.0067129 

0.26429 

0.2054 

0.00234 

1.03740 

0.6634 

230 

0.002920 

5793.06 

4.361 

45.57 

0.0060666 

0.26772 

0.2069 

0.00260 

1.035C5 

0 .6599 

240 

0 • 002754 

6159.76 

4.340 

46.32 

0.00 55664 

0.27178 

0.2127 

0.00287 

1.03305 

0.6415 

250 

0.002610 

6519.47 

4.320 

46.93 

0.0051757 

0.27626 

0.2166 

0.00314 

1.03130 

0.6269 

260 

0.002483 

6673.65 

4.302 

47.44 

0.0046313 

0.26109 

0.2207 

0.00341 

1.02976 

0.6149 

270 

0.002369 

7223.60 

4*264 

47.67 

0.0045377 

0.26615 

0.2249 

0.00368 

1.02636 

0.6052 

280 

0.002267 

75 70 .43 

4*267 

48.23 

0.0042837 

0.29137 

0.2292 

0.00396 

1.02715 

0.7971 

29 0 

0.002175 

7915.09 

4.250 

46.54 

0.0040614 

0.29645 

0.2335 

0.00424 

1.02603 

0.7912 

300 

0.002090 

8256.42 

4.234 

46.80 

0.0036646 

0.30212 

0.2376 

0.00453 

1.Q25C1 

0.7650 

310 

0. 002013 

8601.12 

4.217 

49.04 

0. 0 0 36693 

0.30784 

0. 2421 

0.00482 

1*0 24u 6 

0.7800 

32 0 

0.001961 

8943.81 

4.199 

49.24 

0. 0035315 

0.31356 

0.2465 

0.00511 

1.02322 

0.7759 

330 

0.001875 

9287.00 

4.162 

49.42 

0.0033886 

0.31935 

0.2506 

0.00541 

1.0 224 2 

0.7725 

34 0 

0.001814 

9631.11 

4.163 

49.57 

Q. 0032585 

0.32513 

0.2552 

0.00571 

1.0 2168 

0.7696 
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C-2 


THERMODYNAMIC PROPERTIES OP OXYGEN 


60 ATM ISOBAR 


TEMPERATURE VOLUME ISOTHERM ISOCHORE INTERNAL ENTHALPY ENTROPY C y C VELOCITY 

DERIVATIVE DERIVATIVE ENERGY OP SOUND 

KELVIN CC/GHOLE CC ATM/GMOLE ATM/K J/GMOLE J/GNOLE J/GMOLC-K J/G MOL £ -K M/SEC 


• 55.046 26,42 291569 36.99 -6129.3 -6030.8 62.29 35.69 53.03 1171 

96 24.50 267122 38.45 -6129.2 -5980.3 66.20 35.46 53.02 1166 

56 24.66 277938 37.34 -6024.2 -5874.2 70.06 35.07 53.00 1153 

60 24.83 266942 36.26 -5919.2 -5768.3 71.86 34.67 52.96 1141 

62 24.99 260129 35.19 -5614.3 -5662.3 73.59 34.28 52.96 1128 

64 25.16 251498 34.16 -5709.4 -5556.4 75.26 33.90 52.95 1115 

66 25.34 243045 33.14 -5604.5 -5450.5 76.90 33.54 52.95 1102 

68 25.51 234767 32.15 -5499.7 -5344.6 78.49 33.19 52.94 1089 

7 0 25.69 226662 31.19 -5394.9 -5236.7 80.02 32.85 52.95 1075 

72 25.88 218726 30.24 -5290.1 -5132.0 61.51 32.53 52.95 1062 

74 26.06 210957 29.32 -5165.3 -5026.9 62.96 32.21 52.97 1046 

76 26.25 203351 26.42 -5660.5 -4921.9 84.30 31.98 52.99 1034 

78 26.45 195906 27.54 -4975.7 -4614.9 85.75 31.61 53.02 1020 

80 26.65 168610 26.69 -4670.8 -4706.6 67.11 31.32 53.06 1006 

82 26.85 181465 25.65 -4765.6 -4602.6 86.41 31.04 53.10 991 

84 27.06 174503 25.04 -4666.8 -4496.3 89.69 30.77 53.16 977 

86 27.27 167670 24.24 -4555.7 -4389.9 90.94 30.51 53.22 962 

88 27.49 160983 23.46 -4450.5 -4263.4 92.16 30.26 53.31 948 

90 27.71 154438 22.71 -4345.1 -4176.7 93.36 36.01 53.39 933 

92 27.94 146033 21.97 -4239.6 -4069.8 94.54 29.77 53.50 918 

94 28.18 141765 21.24 -4133.9 -3962.6 95.69 29.54 53.62 903 

96 28.42 135631 20*54 -4026.0 -3655.3 96.62 29.32 53.75 667 

98 28.67 129628 19.85 -3921.9 -3747.6 97.93 29.09 53.91 872 

100 28.92 123753 19.16 -3615.4 -3639.6 99.02 28.66 54.06 857 

102 29.16 116003 16.53 -3708.7 -3531.2 ltaO.09 26.67 54.27 841 

104 29.46 112375 17.89 -3601.6 -3422.5 181.15 28.46 54.49 825 

106 29.74 106667 17.26 -3494.0 -3313.3 lw2.19 28.26 54.74 810 

108 30.03 101476 16.65 -3366.1 -3203.5 103.22 26.06 55.02 794 

HO 30.33 96200 16.05 -3277.6 -3093.2 lw4.23 27.86 55.32 778 

112 30.64 91635 15.47 -3166.5 -2962.2 lu5.23 27.67 55.67 762 

114 30.97 85979 14.89 -3056.7 -2670.5 1-6.22 27.47 56.06 745 

116 31.31 81030 14.33 -2946.2 -2757.9 167.20 27.26 56.49 729 

110 31.66 76185 13.78 -2636.9 -2644.4 168.1/ 27.09 56.97 712 

120 32.03 71443 13.24 -2724.7 -2529.9 1V9.13 26.90 57.51 695 

122 32.42 66602 12.71 -2611.3 -2414.2 110.00 26.72 58.13 676 

124 32.83 62261 12.16 -2496.6 -2297.2 111.04 26.53 56.82 661 

126 33.27 57818 11.66 -2361.9 -2176.7 H1.96 26.35 59.60 644 

128 33.73 53474 11.15 -2263.5 -2056.5 112.93 26.17 60.49 626 

130 34.23 49142 10.66 -2142.5 -1934.4 113.69 26.67 62.35 603 

132 34.75 45046 10.17 -2019.9 -1606.6 114.85 26.55 63.63 585 

134 35.31 41260 9.63 -1695.4 -1666.7 115.61 26.41 64.43 561 

136 35.92 37322 9.19 -1766.1 -1549.7 116.76 26.30 66.50 547 

138 36.58 33534 8.66 -1637.9 -1415.5 117.76 26.19 68.06 525 

140 37.31 29656 6.15 -1564.3 -1277.5 116*76 26.11 70.05 504 

142 36.11 26276 7.66 -1366.4 -1136.7 119.77 26.06 72.72 462 

144 39.01 22765 7.15 -1223.3 -966.1 120.61 26.10 75.96 458 

146 40.04 19279 6.63 -1073.6 -830.2 121.80 26.16 80.18 433 

148 61.23 16040 6.06 -915.4 -664.7 123.61 26.28 84.95 405 

ISO 62.65 12850 5.54 -746.0 -406.7 124.21 26.48 92.55 377 

152 44.44 9772 4.98 -560.0 -269.0 125.51 26.60 103.90 346 

IS 4 46.61 6642 4.36 -346.5 -63.9 126.90 27.31 122.26 311 

156 50.34 4129 3.66 -91.1 215.0 120.70 20.36 158.57 270 

IS 6 57.17 1776 2.03 270.0 625.6 131.40 30.42 267.11 222 

160 76.56 637 1.66 937.7 1403.2 136.21 33.45 436.95 186 

165 118.34 2791 1.10 1016.2 2535.6 143.26 26.44 129.06 200 

170 140.81 4429 0.663 2103.2 3039.2 146.29 26.36 83.84 211 

175 156.19 5766 0.733 2446.8 3406.5 146.43 25.19 66.37 220 

190 173.02 6953 0.649 2664.4 3716.3 150.17 24.41 57.51 229 

185 166.36 6000 0.566 2656.1 3969.1 151.66 23.65 52.00 235 

190 196.67 6961 0.541 3031.3 4239.1 153.00 23.44 48.22 242 

195 210.24 9656 0.502 3194.6 4472.9 154.21 23.12 45.45 246 

200 221.23 10700 0.470 3349.7 4694.7 155.33 22.86 43.35 253 

210 241.95 12266 0.419 3641.1 5112.1 157.37 22.47 40.33 264 

220 261.41 13712 3.301 3915.3 5504.5 159.20 22.19 38.28 274 

230 279.97 15067 0.350 4177.4 5679.5 lb0.66 21.97 36.79 283 

240 297.65 16351 0.324 4430.6 6241.6 162.40 21.60 35.67 291 

250 315.19 17560 0.303 4677.5 6593.7 163.66 21.67 34.60 299 

260 332.11 16763 3.285 4919.1 6936.1 165.19 . 21.56 34.11 3Q7 

270 31.0.67 19910 0.269 5156.6 7276.4 lb6.47 21.40 33.55 314 

200 364.95 21025 3.255 5390.6 7609.6 167.66 21.42 33.11 321 

290 300.99 22114 0.243 5622.5 7936.7 166.64 21.38 32.74 327 

330 396.03 23181 0.232 5652.1 6264.6 lo9.94 21*35 32.44 334 

310 412.49 24229 0.222 6060.0 8567.6 171.00 21.34 32.20 340 

320 426.00 25262 0.213 6306.7 6906.8 172.02 21.34 32.01 346 

330 443.39 26280 0.205 6532.5 9226.0 173.00 21.35 31.85 352 

340 458.66 27286 0.197 6757.5 9545.9 173.95 21.38 31.73 358 
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THE RMOO Y N AMI C PROPERTIES OF OXYGEN 


C-2 


6C ATM ISOBAR 


TEMPERATURE 

DENSITY 

KELVIN 

GHOLE/CC 


* 55. 

>046 0.940946 

56 

0.040019 

56 

0.040551 

60 

0.040261 

62 

0.040011 

64 

0.039740 

66 

0.039466 

66 

0.039195 

70 

0.038920 

72 

0.036644 

74 

0.03636/ 

76 

0.036066 

78 

0.03/606 

60 

0.037526 

62 

0.037242 

64 

0.036956 

06 

0.036666 

66 

0.036378 

90 

0.036065 

92 

Q.93579C 

94 

0.035491 

96 

0.035190 

96 

0.034665 

100 

0.034577 

10 2 

0.034265 

104 

0.033949 

106 

0.933626 

106 

0.033303 

110 

0.032972 

112 

0.032635 

114 

0.032292 

116 

0.031942 

116 

0.031564 

120 

0.031216 

122 

0.030643 

124 

0.030457 

126 

0.030060 

126 

0 .029649 

130 

0.029216 

132 

0 .026776 

134 

0.026316 

136 

0.027030 

130 

0.027335 

140 

0.026604 

142 

0.026239 

144 

0.025634 

146 

0.024978 

140 

0.024255 

150 

0.023444 

152 

0.022504 

154 

0.021364 

156 

0.019664 

156 

0.017491 

lb 0 

0.013062 

165 

0.00645C 

170 

0 .J07102 

175 

0 .006322 

180 

0.005760 

185 

0.005366 

190 

0.005033 

195 

0.004757 

2oa 

0 .904520 

210 

0.004133 

22 0 

0.003625 

230 

0.003572 

240 

0.003357 

250 

0.003173 

26 0 

0.003011 

27 0 

0.002666 

260 

0.902740 

290 

0.002625 

300 

0.002520 

310 

0.002424 

320 

0.002336 

33 0 

0.002255 

340 

0.002160 


(OV/OTWV THERMAL 

CONDUCTIVITY 
1/ KELVIN MM/CM-K 


V { OH/ 0 V Ip 
J/GMOLE 


16237.31 
16159.72 

15999.06 
15030. 44 

15663.32 

15494.46 

15323.77 
15151.19 
14976.63 
146 Q 0 • 04 

14621.30 

16440.3/ 

14257.13 

14071.52 

13603.65 

13692.60 

13499.53 

13303.46 
13104.50 
12902. 7u 
12697. 7b 

12469.60 

12276.12 
12063.17 

11646.61 

11622.31 
11396.11 
11165.05 

10931.34 
10692.43 
10660.69 

10200.55 

9947.22 

9666.65 
9424.70 
9155.17 

6660.06 
6599.41 
6396.60 

6110.73 

7620.73 

7521.37 

7202.77 

6077.34 
6547.05 

6200.12 
5626.03 
5439.27 

5031.93 
4590.57 
4100.07 

3550.45 

2927.25 
2533*46 

2779.10 

3054.66 
3313.49 
3559.51 

3795.35 
4023. 02 
4243. 95 

4459.15 

4975.20 

5275.47 

5662.99 

6040.11 

6406 . 78 

6770.66 

7127.26 

7479.79 

7029.36 

6176.94 

6523.34 
6669.29 

9215.36 
9562.00 


V(3P/DU) v 

CC-ATM/J 


25.666 
25.551 
25.260 
25.963 

25.660 
25.351 
25.035 
24.715 

24.390 
24.061 
23.727 

23.390 
23.050 
22.707 
22 .362 
22.014 

21.666 
21.316 
20 .965 
20.614 
20 .263 

19.911 

19.561 

19.211 

18.661 
16.513 
16 .166 
17 .620 
17.476 
17.132 
15 .790 

16 .446 
15.106 
15.764 
15.422 
15.076 
14.727 
14.370 
13 .677 
13.311 
12.870 

12 .550 
12 .102 
11 .646 
11.192 
IQ .669 
10 .143 
9.532 
9.925 
6.252 
7.473 

5.499 

5.326 
4.314 
4.557 
4.606 

4.602 

4.603 
4.595 
4.562 
4.567 

4.55 0 
4.516 
4.464 
4.455 
4.429 
4.405 
4.363 
4.363 
4.344 

4.326 

4.308 
4.290 
4.272 
4.253 
4.235 . 


-V (OP/DVJt 


11938.70 

11719.99 
11270.54 
10833.33 
10406.09 

9994.56 

9592.49 
9201.63 
6621.72 
6452.53 

6093.60 

7745.30 

7406.60 
7076.06 

6756.65 
6446.95 
6146.14 
5656.19 
5572.69 

5296.04 

5031.43 

4772.05 
4522.12 
4279.02 

4043.39 
3615.04 
3593.76 

3379.45 
3171.89 
2970.93 

2776.43 

2566.25 

2406.25 
2230*33 
2060.36 

1696.26 

1737.99 

1565.46 
1435.64 
1296.30 

1168.40 

1036 .96 

916.65 
600.26 
669.47 
563.57 
461.55 

369.05 
301.26 
219.91 
146.16 

62.02 

31.06 

10.93 
23.56 

31.45 
36.59 
40.19 

42.93 

45.10 
46.66 

46.36 

50.70 

52.45 

53.61 
54.90 
55.76 
56.50 

57.10 

57.61 
56.04 

56.42 

56.74 

59.02 

59.27 

59.49 


0. OL 32662 
0.0032611 
0.0033133 
0. OC 33467 
0.0033614 
0.00341/5 
0.0034551 
0.0034943 
0.0035352 
0.0035/60 
0.003622/ 

0.0036696 
0.003/166 
0.003/705 
0.0036249 
0.0036622 
0.0039427 
0.0040066 
0.0040743 
0.0041461 
0 • 0042224 

0.0043037 

0.0043903 

0.0044630 

0.0045622 

0.0046667 

0.0040034 

0.00492/1 

0.0050611 

0.0052064 

0.005364/ 

0.00553/7 

0.005/274 

0.0059363 

0.0061674 

0.0064243 

0.0067113 

0.00/0340 

0.00/4236 

0.00/6446 

0.00623/8 

0.0066420 

0.0094516 

0.0101655 

0.01110/7 

0.0122540 

0.0137626 

0.01561/5 

0.0163926 

0.0226334 

0.029624/ 

0.0446626 

0.0912466 

0.172473/ 

0.0464441 

0.02/4431 

0.0200306 

0.01615/2 

0.0137000 

0.0119849 

0.0107103 

0. CO 97205 
0 . 0 V 62 727 
0.0072556 
0.0064966 
0.0059054 
0.0054296 
0.0050376 
0.0047078 
9 • 0 u 44259 
0.004181/ 

0. OC 396/5 
0.0037779 
0.0036005 
0.0034561 
0.0033160 


1.93630 
1.93000 
1.91205 
1.69337 
1.6/402 
1 .05404 
1.6334/ 
1.61235 
1. 790/2 
1. 76663 
1.7 4610 

1.7231/ 

1.69966 

1.6/622 

1.65226 

1.62601 

1.60350 

1.576/5 

1.55379 

1.52662 

1.5032/ 

1. 4/776 
1.45209 
1.42629 
1.40036 
1.3/431 
1.34615 
1.32109 
1.29552 
1.26906 
1.24250 

1.21563 

1.16906 

1.1621/ 

1.13516 

1.10600 

1.06069 

1.05319 

1.02501 

0.99/01 

0.96690 

0.94039 

0.91155 

0.66230 

0.65243 

0.62162 

0.79025 

0.75731 

0.72256 

0.69969 

0.66466 

0.67615 

0.6695/ 

0.65266 

0.40553 

0.34054 

0.31310 

Q.29909 

0.29069 

0.28549 

0.26225 

0.26036 

0.27866 

0.27695 

0.2606/ 

0.26375 

0.26/31 

0.29135 

0.29575 

0.30061 

0.30493 

0.31023 

0.31560 

0.32106 

0.32653 

0.33206 


VISCOSITY THERMAL DIELECTRIC PRANDTL 
3 IFFUSI V I TY CONSTANT NUMBER 
G/CM-S SQ CM/SEC 
x 103 


6.3791 
6.1/39 
5.7667 
5.3891 
5 • 039g 
4.7143 
4.4131 
4.1339 
3.6749 
3.6366 
3.4116 

3.2052 
3.0135 
2. 6356 
2.6/07 
2.51/6 
2.3/56 
2.2439 
2.1216 
2.0081 
1.9026 

1.8049 

1.7141 

1.629/ 

1.5513 

1.4/65 

1.4106 

1.3476 

1.2691 

1.2345 

1.163/ 

1.1362 

1.0919 

1.0506 

1.0116 

0.9756 

0.9415 

0.9094 

0 . 6 / 6 / 

0.8546 

0.632U 

0.6087 
0.7850 
0 ./60b 
0.7355 
0.7093 
0.6620 
0.6530 
0.6219 
0.56/6 
0.5484 

0.5005 

0.4330 

0.3301 

0.2496 

0.2316 

0.2231 

0.2184 

0.2156 

0.2140 

0.2133 

0.2131 
0.2139 
0.2156 
0.2164 
0.2215 
0 .2246 
0.2284 
0 .2322 
0.2361 
0.2600 

0.2441 
0.2462 
0.2523 
0.2564 
0. 2606 


0.00069 

0.00069 

0.00069 

0.00069 

0.00060 

0.00060 

0.00066 

0.00067 

0.00067 

0.00066 

0.00066 

0.0006 5 
0.00085 
0.00064 
0.00064 
0.00003 
0.00062 
0.00061 
0.00081 
0.00080 
0.00079 

0.00078 
0. 00077 
0.00076 
0.00075 
0.00074 
0.00073 
0.00072 
0.00071 
0.0007C 
0.00069 

0.00067 

0*00066 

0.00065 

0.00063 

0.00062 

0.00060 

0.00059 

0.10056 

0.00054 

0.00053 

0.00051 
0.00069 
0.00047 
0.00045 
0.00042 
0.00039 
0.00037 
0 .00033 
0.D003C 
0.00026 

0.00021 

0.00015 

0.00011 

0.00037 

0.00057 

0.00075 

0.00090 

0.00104 

0.00116 

0.00131 

0.00143 

0.00167 

0.00191 

0.00214 

0.00237 

0.00260 

0.00284 

0.00307 

0.00331 

0.00355 

0.00379 
0 .00404 
0.00429 
0.00455 
0 .00460 


1.57052 

1.56847 

1.56416 

1.55965 

1.55553 

1.55121 

1.54607 

1.54252 

1.53616 

1.53379 

1.52941 

1.52501 
1.52059 
1.51615 
1.51170 
1.50722 
1.50271 
1.49616 
1 *493o3 
1.40943 
1.40441 

1.47974 
1 . 4 75 U 4 
1.47029 
1.46549 
1*46064 
1.45573 
1.45075 
1.44571 
1.64059 
1.63536 

1.43008 

1.42408 

1.41916 

1.61352 

1*40774 

1.40161 

1.39570 

1.36929 

1.36275 

1.37599 

1.36693 

1.36155 

1.35360 

1.34559 

1.33602 

1.32735 

1.31696 

1.30562 

1.29210 

1.27606 

1.25516 
1.22256 
1.16333 
1.1G374 
1.08671 
1.07695 
1.0 7020 
1.06547 
1.06095 
1.05753 

1.05462 
1.04907 
1.04610 
1.06300 
1.0 4036 
1.03613 
1.0 3617 
1.03443 
1.13206 
1.03146 

1.03021 

1.029^,5 

1.02799 

1.02701 

1.02610 


5 .4546 
5.3005 
4.9953 
4.7126 
4.45^6 
4.2077 
3.9826 
3.7739 
3.5003 
3.4009 
3.2345 

3.0603 
2.9374 
2.0050 
2.6624 
2.5691 
2.4643 
2 .3675 
2.2703 
2.1962 
2.1206 

2.0517 
1 .9006 
1.9311 
1.0790 
1.0321 
1.7901 
1.7529 
1.72C4 
1 .6924 
1 .6686 

1.6497 

1.6350 

1.6268 

1.6192 

1.6183 

1.6226 

1.6323 

1.6704 

1.7047 

1.7209 

1.7874 
1.8321 
1.0072 
1.9606 
2.0 4 94 
2.1626 
2 .2092 
2.4696 
2.7269 
3.0606 

3.6683 

5.2610 

6.9069 

2.4829 

1.7821 

1.4776 

1.3121 

1.2050 

1.1295 

1.0733 

1.0296 
0.9663 
0 .9256 
0.6942 
0.0701 
0.6511 
0 .6356 
Q .0233 
0.0130 
0.0055 

0.7977 
0.7912 
0.7059 
0 .7616 
0.7700 


• TMO-PHASE BOUNDARY 
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G-2 

THERMODYNAMIC PROPERTIES OF QXYGlN 


70 ATM ISOBAR 


temperature 

KELVIN 


* 55.162 

56 
56 
60 
62 
66 
66 
66 
r o 

7 2 

76 

76 

76 

60 

62 

66 

66 

66 

50 

52 

56 
56 
56 
100 
102 
10 6 
106 
106 
110 
112 

116 

116 

116 

120 

122 

126 

126 

126 

1J0 

132 

136 

136 

136 

160 

162 

166 

166 

166 

150 

152 

156 
156 
150 
160 
165 
170 
175 
160 
165 
15 0 

155 
2 'J 0 
210 
22 0 
230 
260 
25 0 
260 
270 
260 

250 

3C0 

310 

320 

330 

360 


VOLUME 

ISOTHERM 

ISOCHORE 

INTERNAL 


DERIVATIVE 

DERIVATIVE 

ENERGY 

CC/GNOLE 

CC ATM/GHOLE 

ATH/K 

J/GHOLE 

26.61 

292796 

39.00 

-6177,6 

26.66 

266695 

38.53 

-6133.6 

26.66 

279730 

37.62 

-6026.6 

26.60 

270752 

36.33 

-5926.1 

26.57 

261959 

35.27 

-5619.6 

25.16 

253366 

36.26 

-5716.6 

25.31 

266915 

33.23 

-5610.2 

25.69 

236656 

32.26 

-5505.6 

25.66 

226575 

31.27 

-5601.1 

25.65 

220661 

30.33 

-5296.6 

26.03 

212916 

29.61 

-5192.2 

26.22 

205331 

26.51 

-5067.7 

26.61 

197909 

27.66 

-6963.2 

26.61 

190666 

26.76 

-6676.6 

26.61 

183537 

25.95 

-6776.1 

27.02 

176561 

25.16 

-6669.6 

27.23 

169775 

26.36 

-6566.7 

27.66 

163116 

23.57 

-6660.0 

27.66 

15659/ 

22.61 

-6355.1 

27.69 

150221 

22.06 

-6250.0 

26.12 

163963 

21.36 

-6166.6 

26.36 

137679 

20.66 

-6039.6 

26,60 

131906 

19.97 

-3933.6 

26.65 

126066 

19.31 

-3626.0 

29.11 

120350 

16.66 

-3721.9 

29.36 

116756 

16.02 

-3615.5 

29.66 

109267 

17.60 

-3506.7 

29.96 

103936 

16.79 

-3661.5 

30.23 

96696 

16.20 

-3293.6 

30.56 

93575 

L5.62 

-3165.7 

30.66 

66563 

15.05 

-3076.9 

31.19 

63659 

16.50 

-2967.6 

31.53 

78663 

13.95 

-2657.6 

31.89 

76172 

13.62 

-2766.5 

32.27 

69566 

12.69 

-2636.6 

32.66 

65096 

12.36 

-2521.7 

33.06 

66716 

11.67 

-2607.6 

33.52 

56632 

11.37 

-2292.2 

36.00 

52063 

1C. 87 

-2173.5 

36.69 

66015 

10.39 

-2053.6 

35.02 

662 75 

9.66 

-1931.9 

35.59 

60616 

9.66 

-1606.0 

36.21 

36713 

6.96 

-1661.6 

36.67 

33130 

6.65 

-1552.9 

37.60 

29633 

7.98 

-1620.7 

36.60 

26230 

7.50 

-1266.6 

39.29 

22690 

7.00 

-1166.1 

60.30 

19766 

6.52 

-997.3 

61.65 

16669 

6.62 

-563.9 

62.61 

13751 

5.53 

-661.1 

66.66 

10977 

5.02 

-506.1 

66.69 

6399 

6.69 

-316.1 

69.20 

6033 

3.96 

-97.2 

53.08 

6006 

3.35 

156.7 

76.60 

1600 

1.95 

1052.6 

101.53 

3039 

1.31 

1726.7 

120.62 

6692 

1.06 

2115.0 

135.92 

5791 

0 .666 

2397.6 

169.11 

6972 

0.777 

2629.7 

160.93 

6026 

0.701 

2632.5 

171.65 

8 999 

0.663 

3016.6 

162.10 

9913 

0 .596 

3167.5 

201.13 

11599 

0 .526 

3502.6 

216.79 

13162 

0.670 

3793.7 

235.66 

16579 

9 .62 8 

6066.6 

251.66 

15933 

0.396 

6332.1 

266.65 

17223 

0.367 

6587.0 

261.61 

16660 

0 .363 

6635.3 

296.62 

19656 

0.323 

5076.5 

310.73 

20612 

0.306 

5317.5 

326.61 

21960 

0.290 

5553.3 

336.67 

23063 

0 .277 

5766.6 

352.37 

26125 

0.265 

6017.6 

365.91 

25166 

0.256 

6266.6 

379.33 

26235 

0 .266 

6676.6 

392.63 

27269 

0.236 

6701.9 


ENTHALPY ENTROPY C y C p 

J/GHOLE J/GHOLE-K J/G HOLE -K 


-6006.6 

67.32 

-5960.0 

06 • 12 

-5656.1 

t>9. 96 

-5766.2 

71.77 

-5662.3 

73.51 

-5536.5 

75.19 

-5630.7 

76.62 

-5326.9 

76.60 

-5219.1 

79.93 

-5113*3 

61.62 

-5G07.5 

62.67 

-6901.7 

66.26 

-6795.6 

65.65 

-6669.9 

66.99 

-65 63.9 

66.30 

-6677.6 

69.56 

-6371.6 

90.63 

-6265.3 

92.05 

-6156.6 

93.25 

-6652.2 

96.62 

-3965.6 

95.57 

-3636.3 

96.70 

-3731.0 

97.60 

-3623.6 

96.69 

-3515.6 

99.96 

-3607.1 

161.01 

-3296.6 

102.05 

-3169.1 

lw3. 07 

-3079.6 

106.07 

-2969.1 

105.07 

•2656.1 

106.05 

-2766.3 

1 j 7 • 02 

-2633.6 

1j7.96 

-2520.3 

lu 6 * 96 

-2605.7 

1.9.69 

-22 90.0 

110.63 

-2173.0 

111.76 

-2056.6 

112.69 

-1932.6 

113.66 

-1600.9 

116.56 

-1663.6 

115.53 

-1595.6 

116.67 

-1625.0 

117.63 

-1291.6 

116.39 

-1156.0 

li9 .36 

-1C12.2 

120.35 

-665.6 

121.37 

-711.5 

122.61 

-569.9 

123.50 

-377.5 

1 * 6.66 

-190.9 

1*5.66 

15.7 

127.19 

251.7 

126.70 

535.2 

130.66 

1563.2 

136.92 

2666.9 

162.10 

2970 .6 

165.13 

3361.5 

167.33 

3667.3 

1*9. 12 

3976.0 

150.65 

6235.5 

162.01 

6679.1 

153.26 

6929.2 

155.66 

5365.5 

15 7.37 

5736.6 

159.12 

61 IS .5 

160.73 

6679.7 

162.21 

6636.2 

163.60 

7160.9 

166.91 

7521.5 

166.15 

7657.1 

167.33 

6166.5 

166.65 

6516.7 

169.53 

8662.1 

170.56 

9165.3 

171.55 

9666.7 

172.51 


35.69 

53.00 

35.51 

52.99 

35.10 

52.96 

36.70 

52.96 

36.32 

52.92 

33.96 

52.90 

33.56 

52.69 

33.23 

52.69 

32.90 

52.69 

32.57 

52.69 

32.26 

52.90 

31.95 

52.92 

31.66 

52.96 

31.37 

52.97 

31.09 

53.01 

30.63 

53.06 

30.57 

53.12 

30.32 

53.16 

30.07 

53.26 

29.63 

53.36 

29.60 

53.67 

29.36 

53.59 

29.16 

53.73 

26.96 

53.66 

26.73 

56.06 

26.52 

56.26 

26.32 

56.66 

26.12 

56.73 

27.92 

55.01 

27.72 

55.32 

27.53 

55.67 

27.36 

56.06 

27.16 

56.69 

26.95 

56.97 

26.76 

57.52 

26.57 

56.12 

26.37 

56.61 

26.19 

59.56 

26.69 

61.26 

26.57 

62.36 

26.66 

63.16 

26.31 

66.78 

26.20 

66.06 

26.11 

67.65 

26.06 

69.79 

26.02 

72.17 

26.06 

76.69 

26.09 

78.56 

26*16 

62.99 

26.36 

89.15 

26.57 

97.23 

26.91 

106.92 

27.67 

127.13 

26.66 

157.06 

30.32 

227.62 

27.91 

126.29 

26.25 

66.29 

25.20 

70.66 

26.67 

60.56 

23.93 

56.51 

23.52 

50.33 

23.21 

67.27 

22.76 

63.06 

22.61 

60.35 

22.15 

36.62 

21.96 

36.99 

21.60 

35.69 

21.67 

35.03 

21.56 

36.35 

21.66 

33.79 

21.62 

33.36 

21.36 

32.97 

21.35 

32.67 

21.36 

32.62 

21.35 

32.22 

21.36 

32.07 


* TWO-PHASE 300ND AR V 


VELOCITY 
OF SOJNO 

h/se: 


1173 

1169 

1156 

1166 

1131 

1116 

1105 

1052 

1075 

1065 

1052 

1036 

1026 

1010 

555 

581 

567 

552 

537 

522 

507 

652 

677 

662 

667 

631 

616 

600 

765 

765 

753 

737 

721 

705 

666 

672 

655 

630 

615 

557 

575 

561 

561 

521 

501 

660 

657 

636 

605 

366 

357 

326 

257 

263 

207 

210 

215 

227 

236 

261 

267 

253 

266 

276 

263 

252 

300 

307 

315 

322 

325 

335 

362 

368 

356 

360 


210 



THERMOOYNAMIC PROPtRT ItS OF OXYGEN 


C-2 


70 ATM ISOBAR 


temperature 

DENSITY 

V (QM/OV)p 

VtDP/DUJy * V (OP/OV J T 

KELVIN 

gnole/cc 

J/GMOLE 

CC-ATH/J ATM 


* 55.162 

0.340965 

16297.51 

26.676 

11994.39 

56 

0.340654 

16230.02 

2b .557 

11602.36 

56 

0.340566 

16060.01 

26.267 

11353.22 

60 

0.040316 

15904.45 

25.97 0 

10916.29 

62 

3 • 040 0 50 

15739.29 

25.667 

10491.34 

64 

0 .039700 

15572.45 

25.35 7 

10070.11 

66 

0*339509 

15403.66 

25 .043 

9676.35 

60 

0.039237 

15233.45 

24.723 

9265.79 

70 

0.036964 

15061.13 

24 .396 

6906.20 

72 

0.036690 

14086. 87 

24.070 

0537.32 

74 

0.336414 

14710.53 

23 .737 

6170.92 

76 

0.036137 

14532. 10 

23.401 

7030.76 

70 

0.037059 

14351.45 

23.062 

7492.59 

90 

0.337579 

14166.52 

22.720 

7164.20 

02 

D. 037297 

13963.24 

22 .376 

6645.34 

94 

0.037013 

13795.48 

22.031 

6535.00 

96 

0.036727 

13605.21 

21.66 4 

6235.35 

06 

0.036439 

13412.29 

21.33 6 

5943.70 

90 

0.036149 

13216.65 

20.986 

5660.07 

92 

0.035057 

13016.15 

20 .639 

5366.42 

94 

0.035561 

12616.74 

20.291 

5120.21 

96 

0.035263 

12612.27 

19.943 

4662.05 

96 

0.034962 

12404.64 

19.595 

4611.75 

100 

0.034657 

12193.73 

19.249 

4369.10 

102 

0.334349 

11979.40 

16 .905 

4133.92 

104 

0.034037 

11761.55 

16.561 

3906.03 

106 

0.033721 

11540.02 

16.220 

3665.26 

136 

- 0.333400 

11314.69 

17.460 

3471.43 

110 

0. J33075 

11065.41 

17.542 

3264.39 

112 

0.032744 

10652.03 

17.206 

3063.97 

11 4 

0.332407 

10614.30 

16.672 

2670.C2 

116 

0.032063 

10372.33 

15.540 

2662.41 

116 

0.031713 

10125.73 

15.210 

2501*01 

120 

0.031356 

9674.40 

15.860 

2325.70 

122 

0 .330909 

9610.27 

15.551 

2156.36 

124 

0.030614 

9357.23 

13.221 

1992.92 

126 

0.030226 

9091. 37 

14.890 

1635.29 

126 

G. 029031 

6620.93 

14.554 

1663.44 

130 

0.029416 

8620. 19 

13.645 

1531.46 

132 

0*028991 

0353.36 

13 .469 

1392.01 

134 

0.026552 

6060.50 

13.067 

1264.15 

136 

0.026096 

7794.60 

12 .76 7 

1135.56 

136 

0.027620 

7 497.40 

12 .349 

1014.02 

14 0 

0.027122 

7195.41 

11.930 

696.55 

142 

0.026597 

6690.09 

11 .526 

766.17 

144 

0.026042 

6572.32 

11.066 

663.10 

146 

0.025453 

6235.00 

10.559 

562.61 

146 

0.024615 

5901.77 

10.075 

490.04 

150 

0.024124 

5545.52 

9.539 

402.61 

152 

0.023360 

5176. 6u 

8.991 

321.23 

154 

0.022501 

4767.21 

6.390 

247.00 

156 

0.021509 

4382.39 

7.757 

100.65 

156 

0.020325 

3957.63 

7.055 

122.62 

160 

0.016640 

3534.69 

6.166 

75.47 

165 

0.013369 

2611.23 

4.80 7 

24.06 

170 

C .009649 

2929.65 

4. 767 

29.93 

175 

0.006291 

3163.73 

4.776 

37.24 

100 

0.007357 

3406.15 

4.777 

42.60 

165 

C. 006706 

3644.05 

4.735 

46.76 

190 

0.306214 

3673.93 

4.716 

49.66 

195 

0.005619 

4098.91 

4.697 

52.37 

20 0 

0.005492 

4316.97 

4.675 

54.44 

210 

0. J04972 

4745.46 

4.631 

57.67 

220 

0.004571 

5155.92 

4.569 

60.07 

230 

0.004247 

5552.77 

4.553 

61.91 

240 

0.303977 

5936.16 

4.520 

63.37 

25 0 

Q. 00371.7 

6314.08 

4.492 

64.54 

260 

O. 003540 

6662.20 

4.467 

65.50 

270 

0.3033 74 

7044.00 

4.444 

66.30 

260 

0 • JO 32 1 0 

7401.11 

4.423 

66.96 

29 0 

3.003079 

7754.49 

4.403 

67.55 

300 

0.002953 

6105.29 

4.364 

66.04 

310 

0.002030 

6454.43 

4.365 

66.46 

32 0 

0.302733 

8602.72 

4.34 7 

66.64 

330 

0.002636 

9150.02 

4.328 

69.16 

34 0 

0.002547 

9499.32 

4.309 

69.45 


* TMO-PHASE aOUNQARY 


(OV/DTL/V THERMAL VISCOSITY THERMAL DIELECTRIC 
CONDUCTIVITY OIFFUSIVITY CONSTANT 


\/ KELVIN 

MW/CM-K 

G/CM-S 
X l(F 

SQ CM/SEC 


0. OG 32516 

1.93974 

6.4102 

a . 00009 

1.57002 

0.0032646 

1.93252 

6.2291 

0.00069 

1 .5 6 9u 3 

0.0032960 

1.91474 

5.8195 

0.00069 

1.56474 

0.0033265 

1.69624 

5.4396 

Q.Q0U89 

1.56044 

0. 00 33622 

1.87706 

5.0672 

0.00089 

1.55614 

0.0033973 

1.65726 

4.7604 

0 .00000 

1.55164 

0.0034336 

1.03660 

4.4572 

0.00066 

1*54762 

0.0034718 

1.81595 

4.1760 

0.00066 

1.54320 

0. 0035114 

1.79452 

3.9152 

0.00067 

1.53086 

0.0035526 

1.77261 

3.6732 

0.00007 

1.53451 

0.00 35960 

1.75026 

3.4467 

0.00066 

1.53015 

0.0036413 

1.72755 

3.2405 

0.00066 

1.52570 

0.0036666 

1.70445 

3.0473 

0.00065 

1.52139 

0.0037306 

1.66101 

2.8661 

0.00004 

1.51690 

0.0037909 

1.65726 

2.7016 

0.00064 

1.51256 

0. OC 36460 

1.63324 

2.5475 

0.00063 

1.50611 

0. OG 39041 

1.60695 

2.4042 

0.00062 

1 .5 03b4 

0. 00 39653 

1.56443 

2.2713 

Q. 00062 

1.49915 

0.0040301 

1.5597G 

2.1479 

0.00061 

1.49463 

0.0040968 

1.53477 

2.0334 

0.00060 

1 • 490 v 0 

0*0041715 

1.50967 

1.9271 

0.00079 

1.46549 

0. 0642409 

1.46441 

1.8283 

0.00079 

1.46086 

0.0043312 

1.45901 

1*7366 

0.00076 

1.47622 

0.0044190 

1.43346 

1.6514 

0.00077 

1.47152 

0. 0045129 

1.40703 

1.5722 

0.00076 

1.46676 

0.0046134 

1.30206 

1.4966 

0.00075 

1.46199 

O.OU47213 

1.35623 

1.4301 

0.00074 

1.45714 

0. 0046374 

1.33029 

1.3665 

0.00073 

1.45224 

0.0049626 

1.30426 

1.3072 

0.00072 

1.44727 

0.0050963 

1.27815 

1.2S21 

0.00071 

1.44223 

0.0052449 

1.25196 

1.2007 

0.00069 

1.43712 

0.0b 54046 

1.22570 

1.1527 

0.00066 

1.43192 

0.0055790 

1.19935 

1.1080 

0.00067 

1.42663 

Q.0U57699 

1.17291 

1.0662 

0.00066 

1.42123 

0.0059796 

1.14636 

1.0271 

0.00064 

1.41573 

0*0062115 

1.11975 

0.9905 

0.00063 

1.41010 

0. 0664663 

1.39301 

0.9562 

0.00061 

1.40433 

0.0C67543 

1.06614 

0.9240 

0.00060 

1.39641 

0 • OG 70960 

1.03660 

0.6931 

0.00056 

1.39222 

0.0074649 

1.01144 

0.8664 

0.00056 

1.36593 

0.0076141 

0.9841D 

0.6443 

0.00055 

1.37944 

0 • 0663110 

0.95655 

0.6219 

0.00053 

1.37271 

0.0066136 

0.92879 

0.7992 

0.00051 

1.36572 

0.0094019 

0.90070 

0.7760 

0.00049 

1.35644 

0.0101290 

0.67237 

0.7522 

0.00047 

1.35079 

0.0109804 

0.64355 

0.7270 

0.00045 

1.34273 

0.0120106 

0.61426 

0.7027 

0.00043 

1.33420 

0.0133105 

0.76406 

0.6765 

0.00040 

1.325G1 

0 . 0 1 49645 

0.75307 

0.6491 

0.00036 

1.31511 

0.0172213 

0.72071 

0.6201 

0.00035 

1.30422 

0.0203094 

0.69912 

0.5609 

0.00032 

1.292G5 

0.0246539 

0.66119 

0.5546 

0 .0 0 02 9 

1.27066 

0.0321217 

0.66552 

0 .5166 

0.00026 

1.26156 

0.0444301 

0.65256 

0.4723 

0.00022 

1.24104 

0*0609694 

0.57695 

3.3400 

0.00019 

1.16737 

0.0437917 

0.43942 

0.2767 

0.00035 

1.12159 

0. 0279071 

0.37264 

0.2540 

0.00051 

1.10171 

0.0207924 

0.34209 

0.2426 

0.00066 

1.06993 

0.0166176 

0.32410 

9.2359 

0.00060 

1.3 6176 

0.014Q7C0 

0.31350 

0.2317 

0 .00093 

1.07560 

0.0122766 

0.30660 

0.2291 

a. 00105 

1.07069 

0.0109446 

0.30203 

0 .2275 

0.00116 

1.36662 

0.0090766 

0.2964C 

0.2263 

0.00136 

1.36019 

0.QU78250 

0.29440 

0 .2266 

0.00160 

1.05524 

0.0069165 

0.29456 

0.2203 

0.00161 

1.05126 

0.0062269 

0.29611 

0 .2305 

0.00201 

1.0 4796 

0.0056646 

0.29661 

0.2332 

0.00222 

1.04515 

0.0052427 

0.30179 

0.2363 

0.00243 

1.04271 

0.0046757 

0.30546 

0.2396 

0.00264 

1.04056 

0 . 0 G 45655 

0.30953 

0.2431 

0.00295 

1.33669 

0.0042992 

0.31346 

0.2467 

0.00305 

1.03699 

0 . 0G40676 

0.31836 

0.2504 

0.00327 

1.03546 

0.0036640 

0.32336 

0.2542 

0 .00349 

1 • 3 34 u 6 

0.0036633 

0.32650 

0.2561 

0.00371 

1.03279 

0.0035215 

0.33370 

0.2620 

0.00393 

1.03162 

0.0a 33756 

0.33897 

0.2659 

0.00415 

1.03053 


PRANOTL 

NUMBER 


5. 4733 
5.3374 
5.6302 
4.7457 
4.4620 
4.2376 
4.0109 
3.6006 
3.6050 
3 .4251 
3.2574 

3.1020 

2.9579 

2.S244 

2.7007 

2.5062 

2.4904 

2.3026 

2.2924 

2.2C93 

2.1320 

2.0627 
1.9905 
1 .9399 
1.0067 
1.0306 
1.7955 
1.7570 
1.7231 
1.6936 
1.6665 

1.6476 
1.6309 
1.6165 
1.6105 
1.6066 
1 .to 0 7 0 
1.6136 
1.6457 
1.6693 
1.6930 

1.7396 

1.7769 

1.6213 

1.6606 

1.9459 

2.0196 

2.1161 

2.2355 

2.3972 

2.5596 


2.7723 

3.0036 

3.5527 

4.1776 

2.5243 

1.0796 

1.5703 

1.3772 

1.2590 

1.1752 

1.1127 
1.0279 
0.9712 
0.9306 
0.9000 
0.0762 
0 .0572 
0.0416 
0.6292 
0.6199 

0 .6104 
0.0025 
U.7960 
0.7906 
0.7061 
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C-2 

THERMODYNAMIC PROPERTIES OF OXYGEN 


SO atm ISOBAR 


TEMPERATURE VOLUME 
KELVIN CC/GMOLE 


ISOTHERM ISOCHORE INTERNAL 
DERIVATIVE DERIVATIVE ENERGY 
CC 4TM/GMOLE ATH/K J/GHOLE 


ENTHALPY EnTROPY 
J/GMOLE J/UllOLE-K 


Cy Cp 

J/G HOLE -K 


55.277 

24.40 

294016 

56 

24.46 

290661 

50 

24.62 

261514 

60 

24.76 

272555 

62 

24. 95 

263701 

64 

25.11 

255190 

66 

25.28 

246777 

68 

25.46 

236541 

70 

25.64 

230470 

72 

25.82 

222565 

74 

26.00 

214660 

76 

26.19 

2y 7 3 03 

78 

26.36 

199901 

80 

26.57 

192661 

82 

26.77 

105576 

64 

26.90 

1 7 8 6 45 

06 

27.10 

171664 

06 

27.40 

165229 

90 

27.61 

158739 

92 

27.04 

152391 

94 

26.07 

146161 

96 

28.30 

140107 

96 

20.54 

134166 

100 

20.79 

126355 

102 

29.04 

122671 

10 4 

29.31 

117113 

106 

29.50 

111677 

108 

29.05 

106360 

110 

30.14 

101161 

112 

30.44 

96377 

114 

30.75 

91106 

116 

31.07 

86245 

116 

31.41 

01493 

120 

31.76 

76646 

122 

32.12 

72306 

124 

32,51 

67672 

126 

32.91 

63541 

126 

33.33 

59313 

130 

33.78 

54926 

132 

34.25 

50916 

134 

34.76 

47191 

136 

35.29 

4340b 

136 

35.87 

39770 

140 

36.48 

36260 

142 

37.15 

32624 

144 

37.60 

2 9502 

146 

30.67 

26263 

146 

39.56 

23196 

150 

40.54 

20222 

152 

41.66 

17367 

154 

42.95 

14674 

156 

b4.46 

12127 

150 

46.26 

9799 

16 0 

48.53 

768 7 

165 

57.61 

3827 

170 

74,39 

2831 

175 

92.62 

3710 

160 

106.24 

4928 

105 

121.29 

6112 

19 0 

132.61 

7222 

195 

143.20 

6257 

200 

152.97 

9241 

210 

170.74 

11020 

220 

187.03 

12645 

230 

232.30 

14153 

240 

216.02 

15570 

250 

230.76 

16914 

26 0 

244.25 

16200 

270 

257.36 

19437 

280 

270.21 

20635 

290 

262.00 

21799 

300 

295.16 

22936 

310 

307.39 

24049 

320 

319,46 

25142 

330 

331.39 

26217 

340 

343.22 

27278 


39.01 

-6175.8 

-5970.0 

30.61 

-6130.0 

-5939.7 

37,50 

-6033.4 

-5633.9 

36.41 

-5928.9 

-5726.0 

35.35 

-5024.5 

-5622.3 

34.32 

-5720.1 

-5516.5 

33.31 

-5615.6 

-54 1G * 0 

32.32 

-5511.5 

-5305.1 

31.36 

-5407.3 

-5199.5 

30.42 

-5303.1 

-5093.0 

29.50 

-5190.9 

-4966*1 

20.61 

-5094.7 

-4662.5 

2 7.73 

-4990.6 

-4776.7 

26.68 

-4606.4 

-4671.0 

26.05 

-4762.2 

-4565.2 

25.24 

-4677.9 

-4459.3 

24.44 

-4573.0 

-4353.3 

23.67 

-4469.3 

-4247.2 

22.92 

-4364.6 

-4140.9 

22.19 

-4260.2 

-4034.6 

21.47 

-4155.5 

-3926.0 

20.77 

-4050.6 

-3621.2 

20.09 

-3945.6 

-3714.2 

19.43 

-3640.3 

-3607.0 

16.76 

-3734.6 

-3499.4 

16.15 

-3629.1 

-3391.5 

17.53 

-3523.0 

-3263.2 

16.93 

-3416.5 

-3174.5 

16.34 

-3309.7 

-3665.4 

15.77 

-3202.4 

-2955.6 

15.21 

-3094.6 

-2845.3 

16.66 

-2966.2 

-2734.3 

14.12 

-2677.2 

-2622.6 

13.59 

-2767.5 

-2510.1 

13.06 

-2657 . Q 

-2396.6 

12.57 

-2545.5 

-2262.0 

12.07 

-2433.1 

•2166.3 

11.56 

-2319.5 

-2049.3 

11.06 

-2202.9 

•1929.1 

10.60 

-2065.3 

-1807.7 

10.12 

-1966.0 

•1664.3 

9.67 

-1645.1 

-1559.1 

9.19 

-1722.3 

-1431.6 

8.72 

-1597.2 

-1301.5 

8.26 

-1469.5 

-1166.4 

7.61 

-1336.9 

-1031.9 

7.32 

-1205.1 

-091.6 

6.90 

-1066.5 

-745.6 

6.4 3 

-923.4 

-594.6 

5.97 

-774.3 

-436.6 

5.51 

-617.7 

-269.6 

5.06 

-451.8 

-91.4 

4.56 

-274.4 

100.6 

4.11 

-61.2 

312.2 

2.91 

501.5 

966.5 

1.97 

1166.5 

1791.5 

1.46 

1722.5 

2474.9 

1.19 

2093.1 

2970.5 

1.02 

2376.5 

3361.6 

0.696 

2617.1 

3693.7 

0.610 

2626.7 

39 66.1 

0.740 

3016.6 

4256.7 

0.640 

3359.0 

4743.0 

3.566 

3666.9 

5164.9 

0 .514 

3957.7 

5597.6 

0.470 

4232.0 

5969.5 

0 . 435 

4495.6 

6366.1 

0 .40 6 

4751.0 

6730. 9 

0.361 

5000.0 

7086.3 

0.359 

5244. 0 

7434.4 

0.340 

5404.0 

7776.4 

0.324 

5720.7 

6113.5 

0.309 

5954.6 

6446.5 

0.296 

6166.6 

0776.3 

0.264 

6417.2 

9103.5 

0 .273 

6646.3 

9426.4 


67.35 

35.73 

52.96 

60.04 

35,55 

52.95 

69. 90 

35.13 

52.92 

71.69 

34.74 

52.90 

73.42 

34.35 

52.67 

75.10 

33.90 

52.66 

76.73 

33.62 

52.64 

70.31 

33.27 

52.83 

79.84 

32.94 

52.63 

61.33 

32.61 

52.63 

82.77 

32.30 

52.63 

64.16 

32.00 

52.64 

05.56 

31.70 

52.66 

66.69 

31.42 

52.69 

68.20 

31.15 

52.92 

69.48 

30 .60 

52.96 

90.72 

30.62 

53.01 

91.94 

33.37 

53.07 

93.14 

30.13 

53.14 

94.30 

29.09 

53.23 

95.45 

29.66 

53.32 

96.57 

29.44 

53.43 

97.68 

29.22 

53.56 

98.76 

29.00 

53.70 

99.83 

26.79 

53.66 

100.67 

28.50 

54,04 

161.91 

26.30 

54.24 

1-2.92 

26.10 

54.47 

1-3.92 

27.90 

54.72 

1-4.91 

27 .70 

55.00 

105.69 

27.59 

55.31 

1-6*65 

27.39 

55.66 

1-7.61 

27.19 

56.05 

1-8*76 

27.00 

56.46 

1-9.69 

26.60 

56.96 

110.62 

26.60 

57.50 

111.55 

26.40 

56.10 

112.47 

26.21 

56.77 

113.40 

26.71 

60.29 

114.33 

26.59 

61.26 

115.26 

26.46 

62.06 

116.16 

26.33 

63.30 

117.11 

26.22 

64.41 

116.05 

26.12 

65.71 

110.99 

26.04 

67.46 

119.95 

25.96 

69.26 

123.92 

25.97 

71.12 

121.91 

25.97 

74.20 

122.92 

26.01 

77.01 

123.97 

26.06 

60.97 

125.06 

26.20 

85.78 

166.21 

26.36 

92.22 

127.44 

26.56 

99.90 

126.76 

27.51 

111.36 

132.60 

26 .35 

150.62 

137.71 

28.41 

159.52 

141.68 

27.07 

114.93 

144.47 

25.91 

07.12 

146.62 

25.06 

71.62 

1h6.39 

24.42 

62.34 

149.92 

23.93 

56.19 

151.26 

23.55 

51.67 

153.66 

23.00 

46.07 

165.71 

22.62 

42.55 

157.55 

22.33 

4 0.12 

159.22 

22.10 

36.36 

lsO • 75 

21.92 

37.02 

lo2 . 16 

21.7 7 

35.96 

163.53 

21.64 

35.15 

lt»4 .79 

21.54 

34.40 

lt>S.99 

21.46 

33.94 

1 o 7 • 13 

21.41 

33.49 

166.23 

21.36 

33.13 

lo9 • 27 

21.34 

32.04 

170.28 

21.33 

32.59 

171.25 

21.34 

32.40 


* THO'PHASE BOUNDARY 


velocity 
OF SOJND 

M/se: 


1175 

1171 

1159 

1146 

1134 

1121 

noa 

10 95 
1082 
1066 

1055 

1041 

1027 

1013 

999 

985 

971 

956 

942 

927 

912 

097 

082 

667 

052 

637 

622 

007 

791 

776 

761 
745 
729 
713 
698 
6 62 
665 
649 
627 
609 

592 
5 75 
556 
537 
519 
499 
477 
458 
435 
413 

390 

367 

341 

314 

254 

224 

223 

229 

235 

242 

248 

253 

264 

274 

284 

292 

301 

309 

316 

323 

330 

337 

344 

350 

356 

362 
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0-2 

THERMODYNAMIC PROPcRTItS OF OX YGcN 


ao ATM ISOBAR 


TEMPERATURE 

OENSITY 

Y(DH/OV) p 

VOP/OUJy 

-V (OP/OV) T 

(OV/OTyV 

Thermal 

VISCOSITY 

Thermal 

DIELECTRIC 

PRANDTL 






ONOuCTivirr 


OlFFUSIV ITY 

constant 

NUMBER 

< EL YIN 

GMQLE/CC 

J/GMOLE 

CC* ATM/J 

ATM 

1/ KtLVlN 

M4/CM-X 

G/CM-S 
X 103 

3Q CM7SEC 



* 55 .277 

0 . 040984 

16357.68 

25 • 66 6 

12049.99 

0.0032376 

1.94116 

6.4415 

o.oaoss 

1.57112 

5.4921 

56 

0.040888 

16300.08 

25.562 

11984.56 

0 • 0 u 32484 

1.9J50D 

6.2646 

0 .00089 

1.5 695 8 

5.3743 

59 

0.040622 

16139.87 

25.272 

11435.68 

0.0032709 

1. 91740 

5. 8725 

0 .00089 

1.56531 

5 .1.653 

60 

C. 040355 

15978. la 

25.976 

1 u 999 • u 3 

0. 0c 33105 

1.89907 

5.4902 

0 .00089 

1 . 5 6 1 i> 3 

4 .7790 

62 

0.040088 

15814. 95 

25 ,673 

1U674.35 

U. 0t33433 

1.66006 

5.1356 

0.00089 

1.55675 

4.5137 

64 

0.339819 

15650.11 

25.364 

1 u 16 l . 42 

0.01 33774 

1.86046 

4.8 566 

0.00088 

1.5524b 

4.2676 

66 

0. 339551 

15483.59 

25 .050 

9759.95 

3 • 0 u 34128 

1.64626 

4.5014 

0 .00088 

1.54817 

4.1,394 

6 8 

3.039279 

15315.31 

£4.731 

9369.68 

0. 0 U 34496 

1.51951 

4.2183 

0.00038 

1.54387 

3.8278 

7 0 

0 . Q 39008 

15145. 21 

24,40 7 

8990.39 

0. 0u34880 

1.795 27 

3.9557 

0 • 0 0 u 8 7 

1.53955 

3.6315 

72 

0 .038735 

14973.23 

24.07 8 

8621.82 

9. Oy 36281 

1.77656 

3.7119 

0.00007 

1.53523 

3.4494 

74 

0. JJ8461 

14799.27 

23 . 747 

8263.73 

0.0035699 

1.75442 

3.4856 

0 .00086 

1.53089 

3.28u5 

76 

0.038186 

14623.29 

23 .411 

7915.88 

0. 0036137 

1.73168 

J . 2 76u 

0.00086 

1.52654 

3.1238 

78 

G. 037909 

14445.18 

23 .07 3 

7578. CJ 

Q • 0036594 

1.70896 

3.0613 

0.00085 

1.52216 

2.9786 

80 

0 . 337631 

14264.68 

22.733 

7249.96 

0.0037074 

1.68575 

2.9007 

0.00035 

1.51780 

2.8439 

82 

0.037351 

14082.32 

22.390 

6931.44 

0.0037578 

1.66221 

2.7330 

0.00064 

1.5 1341 

2.7191 

84 

0.037069 

13697. 4 U 

22 .047 

6622.24 

0.0036106 

1.63640 

2.5774 

0.00083 

1.5Q699 

2.6036 

36 

0.336786 

13710.06 

21 .70 1 

6322.14 

0.0036665 

1.61433 

2.4329 

0.00063 

1.5C456 

2.4967 

3 8 

3 • 33650 0 

13520.19 

21 .355 

6030.92 

0 . G u 39253 

1.59003 

2.2969 

0.00062 

1.50010 

2.3979 

90 

0.036213 

13327. 70 

21 .009 

5748 .37 

0.0039674 

1.56553 

2.1744 

0.00031 

1 . 4 95o 1 

2 .3066 

92 

0.035923 

13132. 5u 

20 .663 

5474.29 

0.0040530 

1.54083 

2.0566 

0.00061 

1.49110 

2.2225 

94 

0.035630 

12934.51 

20.317 

5208.46 

0 . 0«. 41224 

1.51596 

1.9514 

0 .00060 

1.4 6656 

2 .1450 

96 

0.035335 

12733. 6G 

19.973 

4950.66 

0.0041961 

1.4 9097 

1.6516 

0.00079 

1.48199 

2.0739 

98 

0,035037 

12529.68 

19.629 

4700.77 

0.0042744 

1.46562 

1.7591 

0.00076 

1.47736 

2 .0 066 

100 

0.034736 

12322.64 

19 .266 

4456.52 

0.0043577 

1.44055 

1.6731 

a .00077 

1.47273 

1 .9491 s 

102 

0.334431 

12112. 36 

18.946 

4223.76 

0.0044466 

1.41516 

1.5931 

0.00076 

1. 4 66 u 5 

1.8948 

104 

0.034123 

11596 .74 

13 .607 

3996.29 

0.0445416 

1.35971 

1.5167 

0.00075 

1.46331 

1.8456 

106 

0,033811 

11661.66 

18 .271 

3775.96 

0.0146433 

1.36416 

1 .4496 

0.00074 

1.45653 

1.8012 

106 - 

0.033495 

11461.00 

17 .937 

3562.53 

0 * C& 47524 

1.33852 

1.3652 

0.00073 

1* 4 53b 9 

1.7616 

110 

0.333175 

11236.62 

17 .606 

3355.99 

0 » 00 46697 

1.31262 

1.3254 

0.00072 

1.44660 

1.7264 

112 

0.032849 

11006.42 

17 .277 

3156. (i4 

0.0049962 

1.28704 

1.2696 

0.00071 

1.44384 

i.t»955 

114 

0.032518 

10776.25 

15.951 

2962.53 

0.0051328 

1.26121 

1.2176 

0.0007C 

1.43661 

1.5669 

116 

0.332181 

10540 .00 

15 .628 

2775.47 

0.0152609 

1.23532 

1.1692 

0.00069 

1.43370 

1.5464 

118 

0.031838 

10299.58 

15 .307 

2594.57 

0 • 0054416 

1.20936 

1.1240 

0.00068 

1.42651 

1 .6279 

120 

0.031488 

10054.64 

13.989 

2419.78 

0 . G l 56 1 7 1 

1.16335 

1.0618 

0.00067 

1.42323 

1 .6136 

122 

0 .031130 

9805.76 

13 .673 

2250.97 

0.0056067 

1.15727 

1.0423 

0.00065 

1.41784 

1 .6033 

124 

0.330764 

9552.32 

15 .357 

2066.06 

0.0060190 

1.13112 

1.0054 

0.00064 

1.41235 

1.5971 

126 

0.030389 

9294.6o 

13 .042 

1930.96 

0.0062504 

1.10469 

J.9706 

0.00063 

1.40673 

1.5952 

12 8 

0.330004 

9033.12 

14 .724 

1779.63 

0.6065062 

1.07556 

0.9383 

0.00061 

1.40096 

1.5978 

130 

0.029603 

6849. 94 

14.007 

1625.95 

0.0068124 

1.05176 

0.9073 

Q .00059 

1.395UQ 

1 .6253 

132 

0.029193 

8566.07 

13.659 

1486.42 

0.0071343 

1.02521 

0.8765 

0 . 0 005 7 

1.36092 

l.b403 

134 

0 .028771 

6326.28 

13.290 

1357.71 

0.0074533 

0.99655 

0.8560 

0.00056 

1.36267 

1.6625 

136 

0.328334 

6051.87 

12 .960 

1229.89 

0 . GO 7661 6 

0 .97161 

0.6343 

0.00054 

1.37623 

1.6964 

138 

0.327881 

7772,38 

12 .570 

1108*84 

0.0082674 

0.94495 

0.6124 

0. 00053 

1.36956 

1.7307 

140 

0.027410 

7489.58 

12 .181 

993.90 

0. 0087737 

0.91795 

0.7902 

0.00051 

1.36266 

1 .7677 

142 

0.326918 

7203. C7 

11.806 

863.55 

0.0093659 

0.69071 

0 .7676 

0 . C 0049 

1.35546 

1.6168 

144 

0.326402 

6907.40 

11 .365 

776.90 

0.0100266 

0.86325 

0,7445 

0.00047 

1.34794 

1 .6666 

146 

0.025860 

6599.57 

10 .908 

679.63 

0.0107762 

0.6 3560 

0.7210 

0.00045 

1. 3 40 u 6 

1.9177 

148 

G .025251 

6301.66 

10 .515 

586.42 

0.0117741 

0.60734 

O .6967 

0.03043 

1.33172 

2.0008 

150 

0 . 324667 

5978.41 

10 .015 

496.81 

0 • 6128616 

0.77872 

0.6717 

0.00041 

1.32266 

2 .0759 

162 

0 . 324005 

5652.22 

9.539 

416.88 

0.0143255 

0.74943 

0.6457 

0.00039 

1.3 1341 

2 ■ 1 6 u 3 

154 

0.023264 

5317.55 

9.036 

341.67 

0 • 0161316 

0.71926 

0 .6166 

a. 00036 

1.30315 

2.3056 

156 

0.322491 

4975. 15 

8.527 

272.74 

0. 0185355 

C. 69911 

0 *590 J 

0.00034 

1.29191 

2.4321 

158 

0.321607 

4621.19 

7.969 

211.73 

0.0216163 

0.66030 

0.5597 

0.00032 

1.27947 

2.5665 

160 

0.320604 

4293.01 

7 .249 

156.38 

0.0259403 

0.66241 

0.5271 

0.00029 

1.26544 

2.7694 

165 

0.017359 

3447.42 

5.906 

66.44 

0.0437460 

0.61543 

0.4344 

0.00024 

1.22080 

3.3269 

170 

3.313443 

3076.44 

5.167 

36.06 

0. 0518516 

0.54532 

0.3451 

0.00025 

1.16635 

3.1547 

175 

3.310774 

3144.91 

5.009 

39.97 

0.0365446 

0.44946 

0 .2965 

0*00036 

1.13349 

2 .3606 

Id 0 

0 .309239 

3336.31 

4 .964 

45.53 

0. 0260972 

0.39506 

0.2732 

0 .00049 

1.11378 

1.0825 

186 

0 .308245 

3552.86 

4.917 

50 .40 

0.0201564 

0.36462 

3.2601 

0.00062 

1.10113 

1 .5966 

190 

Q . 307530 

3775.02 

4.664 

54.33 

0 . C 165149 

0.34622 

0.2521 

0.00074 

1.09210 

1.4196 

195 

0 .306980 

3995.65 

4.852 

57.63 

0.0140624 

0.33421 

0.2466 

0.00065 

1.08518 

1.2968 

200 

0.306537 

4216.23 

4.609 

60.41 

0.0122543 

Q. 32586 

0.2433 

0.00096 

1.0 79o 4 

l .2 055 

210 

0 .305657 

4644. 93 

4 .752 

64.54 

0. DC 99166 

0.31562 

0 .2395 

0.00117 

1.0 7116 

1 .u926 

220 

0.005347 

5060.57 

4.699 

67.61 

0.0064073 

0.31066 

0.2363 

a .00137 

1.06483 

1.0196 

230 

0 .004943 

5463.32 

4.654 

69.9b 

0. 0073437 

0.3D680 

0.2366 

0.00156 

1.05964 

0 .9667 

240 

0 .304612 

5854.48 

4 .615 

71.81 

0.0665515 

0.30604 

0.2399 

0.00175 

1.05576 

G.931C 

250 

0.304334 

6235.59 

4.581 

73.30 

0.0059365 

0.31016 

0.2416 

a .00193 

1.05233 

0 • 9 G 1 9 

26 0 

0.304094 

6608.27 

4.55 2 

74.51 

0.0054439 

0.31243 

0.2443 

0.00212 

1.04939 

0 .879P 

270 

0.003865 

6974. 02 

4.52 6 

75.52 

0. 0050397 

0.31534 

0.2471 

0. 00231 

1.04663 

G .6606 

280 

0.303701 

7334.29 

4.503 

76.37 

0. 0L47012 

0.31875 

0.2501 

0 .0025 C 

1.0 4467 

C .6455 

290 

0 .303536 

7693.33 

4.482 

77. 08 

0.0044130 

0.32205 

J .2534 

0.00268 

1.04256 

C .0343 

300 

0.003360 

6043.31 

4.462 

77.70 

0. D 6 4 1643 

0.32654 

0.2567 

0.00238 

1.04075 

0 .0230 

310 

0. J03253 

8394.23 

4.443 

78.23 

0.0039470 

0.33119 

0.25Q3 

0 .003^7 

1.0 3911 

G .0137 

32 0 

0.303130 

8743.96 

4.424 

78.70 

0.0037552 

0.33597 

0 .2639 

0.00327 

1 • 0 3 7o 2 

c . 6 C 59 

330 

0 . 003010 

9093.24 

4.405 

79.11 

0. 0635844 

0.34067 

0 .2676 

0.00347 

1.0 3625 

0.7995 

340 

0,002914 

9442 . 73 

4.366 

79.46 

0.6134311 

0.34566 

0 .2713 

0 . C 0 36 f 

1.0 345 0 

0.7941 
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THERMODYNAMIC PROPERTIES OF OXYGtN 


2 


90 ATM ISOBAR 


TEMPERATURE 

VOLUME 

ISOTHERM 

I30CMORE 

INTERNAL 

ENTHALPY 

entropy 

c v 

c p 

VELOCITY 



DERIVATIVE 

DERIVATIVE 

ENERGY 





OF SOU NO 

KELVIN 

CC/GMOLE 

DC ATM/GMOLf 

ATM/K 

J/GMOLE 

j/gmole 

J/GHQLE-K 

J/G M9„ 

E -K 

M/SEC 

* 55.391 

2N.39 

295236 

39.02 

-6174. 1 

-5951.7 

o7 .36 

3 5.71 

52.92 

1177 

5 b 

2N.NN 

292N21 

38.66 

-6142.3 

-5919.5 

67.96 

35 .50 

52.91 

1174 

58 

24.60 

283292 

37.57 

-6037.9 

-5813.7 

69.61 

35.17 

52.88 

1161 

o C 

2N. 76 

27N351 

36. N9 

-5933.7 

-5707.9 

71.61 

34.77 

52.86 

1149 

62 

2N.92 

265596 

35. N3 

-5629.5 

-5602.2 

73.34 

34.39 

52.83 

1137 

6 4 

25.09 

257Q2N 

3N.N0 

-5725.4 

-5496.6 

75.02 

34.02 

52.61 

1124 

66 

25.26 

2N8631 

33.39 

-5621.3 

-5391. C 

76.64 

33.66 

52.79 

1111 

68 

25.N3 

2NON1N 

12. N1 

-5517.3 

-5265.4 

78.22 

33.31 

52.76 

1098 

7 0 

25.61 

232372 

31. NN 

-5413.4 

-5179.6 

79.75 

32.98 

52.77 

1 085 

72 

25.79 

224500 

30.51 

-5309.4 

-5074.3 

61.23 

32.66 

52.77 

1072 

76 

25.97 

216796 

29.59 

-5205.6 

-4966.7 

62.66 

32.35 

52.77 

1C58 

76 

26.15 

209257 

28.70 

-5101.7 

-4663.2 

64.09 

32 .ON 

52.77 

1045 

78 

26. 3N 

201861 

27.62 

-4997,9 

-4757.6 

45.46 

31.75 

52.79 

1031 

80 

26. 5N 

19N663 

26.97 

-4694.0 

-4652.0 

66.79 

31.47 

52.80 

1017 

62 

26.73 

167602 

26.1N 

-4790.2 

-4546.4 

66.10 

31.20 

52.63 

1003 

86 

26. 9N 

160695 

25.33 

-4606.3 

-4440.6 

89.37 

30.93 

52.67 

989 

66 

27. IN 

173936 

2N.55 

-4562.4 

-4334.9 

90.62 

30.67 

52.91 

975 

86 

27.35 

167329 

23.78 

-4478.4 

-4229.0 

91.63 

30.43 

52.96 

963 

90 

27.57 

160665 

23.03 

-4374.4 

-4123*0 

93.03 

30 .16 

53.02 

946 

92 

27.79 

15N5N3 

22.29 

-4270.2 

-4016.6 

94.19 

29.95 

53. 10 

931 

96 

28.01 

1N636D 

21.56 

-4166.0 

-3910.5 

95.33 

29.72 

53.16 

917 

96 

26. 2N 

1N231N 

2 0*69 

-4Q61.6 

-3804.1 

96.46 

29.49 

53.26 

9C2 

96 

26. N6 

136N02 

20.21 

-3957.1 

-3697.4 

97.56 

29.28 

53.39 

889 

100 

26.72 

130621 

19.55 

-3652.4 

-3590.4 

96.64 

29.06 

53.52 

673 

102 

26.96 

12N966 

16.90 

-9747.5 

-3463.3 

99. 70 

26.65 

53.67 

656 

ION 

29.23 

119NN2 

18.26 

-3642.3 

-3375.6 

1 J 0 • 74 

26.65 

53.63 

643 

106 

29.50 

1 IN Q 36 

17.66 

-3536.9 

-3267.9 

101.77 

28 .44 

5N.01 

626 

106 

29.77 

106756 

17.07 

-3431.2 

-3159.7 

102.78 

26.24 

5N.22 

613 

no 

30.06 

103592 

16. N6 

•3925.1 

-3151.0 

103.76 

28*04 

5N.NN 

798 

112 

30.35 

965NN 

15.91 

-3216.7 

-2941.9 

1C4.76 

27.64 

5N.70 

783 

11 N 

30.65 

93611 

15.36 

-3111.7 

-2632.2 

105.73 

27.64 

54.98 

760 

116 

30.96 

88769 

IN. 81 

-3004.3 

-2722.0 

lu6.69 

27.45 

55.29 

753 

116 

31.29 

6N0 77 

IN. 26 

-2696.4 

-2611.0 

107.64 

27.25 

55. 6N 

737 

120 

31.63 

79N7N 

13.76 

-2787.8 

-2499.3 

lgfl.58 

27,04 

56.02 

722 

122 

31.98 

7N979 

13.25 

-2676.5 

-2366.6 

109.51 

26*64 

56. N5 

707 

124 

32.35 

70589 

12.75 

-2566.4 

-2273.3 

110.43 

26.64 

56.92 

691 

126 

32. 7N 

6630N 

12.26 

-2457.4 

-2156.9 

111.34 

26*43 

57.45 

676 

126 

33.15 

62 1 2N 

11.76 

-2345.5 

-2b 43 .2 

112.25 

26.23 

50.05 

660 

130 

33.56 

57735 

11.26 

-2230.6 

-1924,6 

113.17 

26.74 

59.45 

636 

132 

3N.03 

53756 

10.61 

-2115.3 

-1605.0 

114.09 

26.62 

60.29 

621 

134 

JN.51 

500 26 

10.35 

•1996.2 

-1663.5 

115.00 

26.49 

61.10 

604 

136 

35.02 

N6306 

9.69 

-1679.9 

-1560.5 

115*91 

26.36 

62.03 

587 

138 

35.56 

N2727 

9.N3 

-1759.9 

-1435.6 

116.62 

26.24 

63.00 

570 

140 

36.13 

39275 

6.97 

-1636.1 

-1300.6 

117.74 

26.13 

64.10 

552 

142 

36.75 

35666 

6 .54 

-1514.1 

-1179.0 

116.66 

26*04 

65.55 

535 

INN 

37. N2 

32627 

6.09 

-1387.9 

-1046.6 

119.56 

25.97 

66.96 

516 

1N6 

36. IN 

29509 

7.62 

-1259.2 

-911.4 

120.51 

25.92 

66.31 

495 

IN 8 

38.93 

26N57 

7.24 

-1126.6 

-771.6 

121.46 

25.91 

70.94 

479 

15 0 

39.60 

235N3 

6.77 

-991.2 

-626.2 

122.43 

25.90 

72.64 

458 

15 2 

NO • 7 7 

207N3 

6.35 

-651.4 

-479.6 

123.41 

25.93 

75.61 

438 

15N 

N1.65 

16101 

5.92 

-706.4 

-324.6 

124.42 

25.97 

78.94 

417 

156 

N3.07 

15561 

5.50 

-555.6 

-162.6 

125.47 

26.05 

82.99 

396 

15 6 

NN.N6 

13265 

5 • C 7 

-397.7 

6.0 

K6.56 

26.16 

87.52 

375 

160 

N6.13 

11121 

N.65 

-231.3 

169.4 

127.70 

26.91 

94.05 

351 

165 

51.6C 

6777 

3.59 

235.3 

707.7 

130.49 

27.20 

112.73 

298 

170 

61.10 

N339 

2.67 

777,6 

1334.7 

134.63 

27.56 

132.94 

257 

175 

7N.2N 

3900 

1.96 

1323.2 

2000.2 

136.49 

27.20 

125.82 

239 

160 

87.99 

N593 

1.56 

1766.4 

2566.6 

1-.1.69 

26.33 

101.62 

237 

185 

100.38 

5612 

1.30 

2109.1 

3t 24. 5 

144.19 

25.51 

82.58 

240 

190 

111.N3 

6675 

1.13 

2366.0 

3404.1 

146.22 

24.65 

70.47 

245 

195 

121. N2 

7710 

1.00 

2626.6 

3733.9 

147.93 

24.31 

62.33 

250 

20 0 

13D.6N 

8696 

0 .906 

2636.6 

4029.9 

1N9.43 

23.69 

56.67 

255 

210 

1N7.39 

10541 

0.7 73 

3211.3 

4555.4 

152.00 

23.26 

49.46 

266 

220 

162.57 

12232 

0.676 

3541. N 

5 u 23 .9 

154.16 

22.63 

44.63 

276 

230 

176.71 

13797 

0 .606 

3645.2 

5456.6 

156.10 

22.51 

41.88 

265 

2N0 

190.08 

15265 

0.551 

4130.9 

5664.2 

157.84 

22.25 

39.75 

294 

250 

212.86 

16657 

3 *506 

N4U3.5 

6253.4 

159.43 

22.04 

38.16 

302 

26 0 

215.19 

17985 

0 .471 

4666.3 

6626.6 

160.90 

21.66 

36.93 

310 

270 

227.16 

19262 

3 .441 

4921.4 

6992.9 

lo2 . 27 

21.72 

35.95 

316 

200 

238.83 

20N96 

0 .415 

5170.4 

7346.4 

luJ.56 

21.60 

35.17 

325 

29 0 

250.25 

21693 

0.392 

5414. 7 

7696.6 

lo4 . 79 

21.50 

34.54 

332 

300 

261. N7 

22861 

0.372 

5655.0 

6039.5 

lt»5 * 95 

21. N2 

34.02 

339 

310 

272.52 

2N0C3 

0 .355 

5692.2 

8377.4 

167.06 

21.37 

33.59 

346 

32 0 

283. N3 

25123 

0.339 

6126.9 

8711.6 

IbS « 12 

21.33 

33.24 

352 

330 

294.21 

26225 

0.325 

6359.6 

9b42 . 5 

1 o9 « 14 

21.31 

32.96 

356 

3N0 

3 ON , 58 

27311 

0.312 

6590.6 

9370.9 

170.12 

21.30 

32.72 

364 
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THERmOOY NA fllC PROPERTIES OF JXYGwN 


C-2 


90 ATM ISOBAR 


TEMPERATURE 

DENSITY 

V (OH/OVL 

V 43P/DUIy 

-V 1 OP/ D V ) T 

(OV/OTU/V 

thermal 

VISCOSITY 

THERMAL 

01 ELECTRIC 

F R A i 0 T L 





CONDUCTIVITY 


DIFFUSIVITY 

CONSTANT 

NUMBER 

KELVIN 

GM3LE/CC 

J/GMOLE 

CC-ATM/J 

ATM 

f/KELVlN 

Mk/CM-K 

S/CM-i 
X 103 

SQ CM/SEC 



* 55.391 

0.041003 

16417.82 

25.655 

12105.51 

0* CL 32236 

1.94262 

6.4727 

0. Q009C 

1.57143 

5.5139 

56 

0.040922 

16369.88 

26.566 

11966.55 

0 . Ou 32324 

1.93746 

6 . 34tii 

0.00089 

1.57013 

5.4115 

5* 

0.040657 

16211.46 

25.276 

11517.93 

O.Oi. 32621 

1.92003 

5.9257 

Q . 00069 

1.56566 

5 .1006 

60 

0. J40392 

16051.63 

25.982 

11061.55 

0. C C 32929 

1.90166 

5.5411 

0.00069 

1 . 5 6 lo 2 

4.6125 

62 

0 . 040125 

15690.31 

25.679 

10657*15 

0. 003324* 

1.88306 

5.1642 

(I.Q0U09 

1.55786 

4.5454 

64 

0.039656 

15727.44 

25 .371 

10244.49 

0.QO3357S 

1.66362 

4.6531 

Q. 00069 

1 . 5 53 u 9 

4.2978 

66 

0.039590 

15562 .96 

25.057 

9843.29 

0. Ou 33922 

1.64360 

4.5459 

0.00066 

1.54861 

4.L691 

66 

0.039321 

15396.79 

24 .738 

9453.31 

0. G 0 342 79 

1.62304 

4 .2606 

0. 00066 

1.54453 

3.8550 

70 

0 . 039051 

15226.87 

24.414 

9074.31 

0.0034651 

1.60199 

3.9963 

0.00087 

1.5 4024 

3.6573 

72 

0.036780 

15059.15 

24.087 

8706. 02 

0.0035039 

1.76046 

3.7509 

0.00067 

1.53594 

3.4739 

74 

0 .038507 

14887.52 

23.756 

6346.23 

0.0035443 

1.75651 

3.5231 

0.00087 

1.53lb3 

3.3037 

76 

0.038234 

14713.95 

23.421 

6000.68 

0.0035866 

1.73617 

3.3117 

0 .00066 

1.52730 

3.1450 

78 

0.037959 

14538.33 

23.064 

7663.14 

0.0036305 

1.71346 

3.1155 

0.00066 

1.52297 

2.9994 

60 

0. 037682 

14360.62 

22.745 

7335.36 

0 .0036771 

1*69043 

2.9334 

0.00065 

1.51861 

2.6636 

82 

0.037404 

14180.74 

22.404 

7017.17 

0.0037256 

1.66710 

2.7644 

0.00064 

1.5 1425 

2.7370 

84 

0.037125 

13996.56 

22 .062 

6706.28 

0.0037765 

1.64350 

2.6075 

0.00084 

1.50936 

2.6212 

86 

C. 036644 

13814.10 

21.718 

6408.50 

0.0038301 

1.61964 

2.4618 

0.00063 

1.50546 

2.5132 

88 

0.036560 

13627.20 

21.374 

6117.62 

0*0038665 

1.59556 

2.3265 

0.00062 

1.501-4 

2.4134 

90 

0 .036275 

13437.79 

21.030 

5635.43 

0.0039459 

1.57125 

2 *2 uO 9 

0.00082 

1.49659 

2.3211 

92 

0.035966 

13245.78 

20.666 

5561.66 

0.0040067 

1.54662 

2.0843 

0.00061 

1.49212 

2.2359 

94 

0 .035696 

13051.10 

20.343 

5296.18 

0.0040750 

1.52219 

1 .9759 

0.G0Q6C 

1.407ol 

2.1575 

96 

0.035406 

12653.64 

20 .001 

5038.75 

0 . CO 41453 

1.49742 

1.6753 

0.00079 

1.483-9 

2.0053 

96 

0.035111 

12653. 3U 

19.661 

4789.20 

0.0042198 

1.47253 

1.7616 

0.00079 

1.4 7052 

2.0191 

100 

0.034613 

12449.98 

19.322 

4547.32 

0.0O42990 

1.44752 

1.6949 

0.00078 

1.47392 

1.9504 

luZ 

0.334512 

12243.56 

16. 965 

4312.93 

0.0043033 

1.42241 

1.6141 

0.00077 

1.46929 

1.9031 

104 

0.034208 

12034.01 

16.651 

4005.65 

0.0044731 

1.39721 

1.5369 

0.00076 

1.46461 

1.8529 

106 

0.033900 

11821.15 

16.320 

3665.91 

0.0045691 

1.37194 

1.4691 

0.00075 

1.45989 

1.6074 

108 

0*033566 

11604.90 

17.991 

3652.92 

0 . Gu46716 

1.3466C 

1.4043 

0.00074 

1.45511 

1.7666 

110 

0.033272 

11365.15 

17 .666 

3446.74 

0.0047620 

1.32120 

1.3435 

0.00073 

1.45029 

l .7302 

112 

0.032952 

11161.61 

17 .344 

3247.21 

0.0049003 

1.29575 

1.2672 

0.00072 

1.44540 

1.6960 

114 

0.032626 

10934. 75 

17 .026 

3054.17 

0.0050276 

1.27025 

1 .234b 

0.00071 

1.44045 

1 .6700 

116 

0.032295 

10703.68 

16.711 

2567.46 

0.0151655 

1.24471 

1.1657 

0 .0007 0 

1.43543 

1 .6460 

118 

0.031959 

10469.15 

15.4C0 

2667.02 

0. 0-53144 

1.21912 

1.1400 

a .00069 

1.43033 

1.6259 

120 

0.031616 

10230.43 

to .092 

2512.66 

0.0054760 

1.19350 

1.0974 

0.00067 

1.42516 

1 .6097 

122 

0.031266 

9987.76 

15.767 

2344.29 

0.0456518 

1.16763 

1.0575 

0.00066 

1.41969 

1 .5974 

124 

0.030909 

9741.13 

15 .465 

2181.61 

0 • 0 L 58436 

1.14212 

1.0202 

0 .00065 

1.41452 

1 .5690 

126 

0*030543 

9490 . 77 

15.165 

2025.15 

0.0460535 

1.11637 

0.9653 

0.00064 

1.409u4 

1.5646 

126 

0*030169 

9237.08 

14.664 

1674.23 

0. 0062640 

1.09057 

0.9525 

0.00062 

1.40344 

1.5043 

130 

0.029760 

9064.34 

14.164 

1719.36 

0.0065592 

1.06437 

0.9213 

0.00060 

1.39764 

1.5063 

132 

0.029364 

6810.16 

13.620 

1579.65 

0.0066432 

1.33640 

0.6923 

Q .00059 

1.39176 

1*6190 

134 

D. 026977 

6560.00 

13.479 

1449.58 

0.0471362 

1.01235 

0.6671 

0.00057 

1.36571 

1.6356 

136 

0.026557 

6296.74 

13.134 

1322.42 

0.0074763 

0.96632 

0.6461 

0.00056 

1.37951 

1.6629 

136 

0.026124 

8031 .52 

12 .773 

1201.65 

0.0478440 

0.96022 

0.6249 

0.00054 

1.3 731 3 

1.6913 

140 

0 .327675 

7765.06 

12.407 

1086*96 

0.0082554 

0.93406 

0.6034 

0.00053 

1.36654 

1.7232 

142 

0.027209 

7493.39 

12.055 

976.43 

0.0067470 

0*90778 

0.7817 

a. 00051 

1.35971 

1.7639 

144 

0.026724 

7215.9b 

U.656 

871.90 

0. 0 G 92794 

0.66141 

0.7597 

0.00949 

1.3 52d3 

1.0C36 

146 

0.326216 

6932.36 

11.217 

773.67 

3.0096539 

0.65499 

0.7374 

0.00040 

1.34526 

1.8413 

148 

0.025684 

6658.44 

10 . 661 

679.52 

0.0106540 

0.62617 

0.7145 

0.00045 

1.33754 

1.9127 

15C 

0.025124 

6359.66 

13 . 40 8 

591.49 

3. 0114524 

0.60125 

0.6913 

0.00044 

1.32946 

1.9637 

152 

0.024530 

6063.02 

9.978 

508.63 

0.0124711 

0. 77401 

0.6674 

0.00042 

1.32093 

2. 0375 

154 

0.323896 

5764.63 

9.544 

432.56 

0 • G 1 36940 

0.74633 

0.6428 

0.0004C 

1.31196 

2.1246 

156 

0.023216 

5454.67 

9.089 

361.27 

0.0152146 

0.71616 

0.6174 

0.00037 

1.30210 

2.2297 

156 

0.022479 

5146.70 

6.620 

296.18 

0 . Cl 6 9909 

0.69696 

0.5910 

0.00036 

1.29175 

2.3127 

160 

0.321677 

4673 .66 

7 .97 4 

241.06 

3.0192972 

0.66069 

0 .5636 

0.00033 

1.28045 

2.4334 

165 

0.019303 

4102.97 

5.845 

130.62 

Q. 0274754 

0.63349 

0 .4897 

0.00029 

1.24742 

2.7233 

17 0 

0.016367 

3540.56 

5*907 

71.02 

0. 0375463 

0.56452 

0.4122 

0.00027 

1.20737 

2.9300 

175 

0.313471 

3331.63 

5.416 

52.54 

0.0377622 

0.51721 

0.3492 

0.00031 

1.16672 

2.6544 

180 

0.311365 

3389.50 

5.230 

52.20 

0.0299805 

0.45260 

0.3109 

0.00039 

1.1 4115 

2.1603 

185 

0.009962 

3545.51 

5.124 

55.91 

0.0232915 

0. 40959 

0 .2690 

0.00050 

1.123o4 

1.8207 

19 0 

0.008974 

3740.13 

5.062 

59.91 

0.0166413 

0.36244 

0.2755 

D.0C06C 

1.1 1040 

1.5665 

195 

0.008236 

3945 .73 

5.009 

63.50 

0.0157966 

0.36446 

0.2667 

0.00071 

1.101*1 

1.4255 

2(1 0 

0.007655 

4155.37 

4. 96 7 

66.56 

0.0136382 

0.35215 

0 .2607 

0.00061 

1.09367 

1.3112 

210 

0.306785 

4575.81 

4.899 

71.51 

0.0106065 

0.33631 

0.2537 

0.0013C 

1.38274 

1.1657 

220 

0.306151 

4990 .64 

4 .813 

75.24 

0. G 0 69634 

0.32776 

0.2504 

0.00119 

1.0 7462 

1.0704 

230 

3.305659 

5395.37 

4.758 

76.08 

0.0477616 

0.32356 

0.2492 

0.00137 

1.06670 

1.0061 

240 

0.005261 

5789.33 

4.711 

60.31 

0. C 0 66667 

0.32195 

0 .2495 

0.00154 

1.06376 

0.9627 

250 

0.304929 

6173.42 

4.672 

82.11 

Q.C 061614 

0.32201 

0.2506 

0.00171 

1.05967 

0.9202 

26 0 

0.004647 

6546. 64 

4.63 9 

63.58 

0 • GG 56366 

0.32325 

0.2524 

0 .00166 

1.95616 

0.9011 

270 

3 .304402 

6916.96 

4.610 

64.60 

0.0051976 

0.32534 

0 .2546 

0.00206 

1.0 5317 

0.6 7 94 

210 

0.004167 

7279.15 

4.58 5 

65.62 

0. 0G46317 

0.32806 

0.2572 

0.0D223 

1.05053 

-.6616 

29 0 

0.303996 

7636. 70 

4.563 

86.69 

0.0045224 

0.33072 

0.2601 

0 .0024C 

1.3 4819 

0 .8466 

3J 0 

0 .303824 

7990.60 

4.542 

67.43 

0.064257Q 

0.33475 

0.2631 

0. 00257 

1.0 46u9 

0.6356 

310 

0.003669 

6342.53 

4.523 

86.06 

0. 0440266 

0. 33901 

0 .2663 

0.00275 

1.04419 

0.8247 

32 0 

0 . J 0 352 8 

6692.81 

4.504 

86.64 

0. CL 36242 

0.34345 

0.2697 

0.00293 

1.04247 

0.6157 

330 

C. 003399 

90 42 . 46 

4.486 

69.14 

0.00 36447 

0.34604 

0 .2731 

0.00311 

1.040»9 

0 .808? 

340 

0.003260 

9392.18 

4.467 

69.58 

0.0434642 

0.35274 

0.276b 

Q .00329 

1.03944 

0.8020 
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C-2 


THERMODYNAMIC PROPERTIES OF OXYGfcN 


100 ATM ISOBAR 


TEMPERATURE 

VOLUME 

ISOTHERM 

ISOCHORE 

internal 

ENTHALPY 

Entropy 



OERIVATIVE 

OERIVATIVE 

ENERGY 



KELVIN 

CC/GMOLE 

CC ATM/GHOLE 

ATM/K 

j/ghole 

J/GMOLE 

J/GMOLE-K 

♦ 55.506 

24.38 

296453 

39.03 

•6172.3 

-5925.3 

67.41 

56 

24.42 

294174 

30.76 

-6146.6 

-5099.2 

67.66 

58 

24.57 

265063 

37.65 

-6042.4 

-5793.4 

69.73 

60 

24.74 

276141 

36.57 

-5930.4 

-56 87.6 

71.52 

62 

24.91 

267404 

J5.51 

-5034.5 

-5502.2 

73.26 

64 

25.06 

256650 

34.46 

-5730.6 

-5476.6 

74.93 

66 

25.23 

250476 

33.47 

-5626.6 

-5371.1 

76.55 

68 

25.40 

242279 

32.49 

-5523.0 

-5265.6 

76.13 

70 

25.56 

234256 

31.53 

-5419.4 

-5160.2 

79.66 

72 

25.76 

226405 

30.59 

-5315.7 

-5054.7 

61.14 

74 

25.94 

218722 

29.66 

-5212.1 

-4949.3 

62.59 

76 

26.12 

211204 

26.76 

-5106.6 

-4643.9 

63.99 

78 

26.31 

203649 

27.91 

-5005.1 

-4730.5 

65.36 

80 

26.50 

196654 

27.07 

-4961.5 

-4633.0 

66.70 

82 

26.76 

169616 

26.24 

-4796.0 

-4527.5 

60.00 

84 

26.90 

182731 

25.43 

-4694.5 

-44 22.0 

69.27 

86 

27.10 

175996 

24.64 

-4591.0 

-4316.4 

90. 51 

88 

27.31 

169413 

23.66 

-4467.4 

-4210.7 

91.73 

90 

27.52 

162974 

23.13 

-4383.6 

-4104.9 

92.92 

92 

27.74 

156676 

22.40 

-4260.1 

-3999.0 

94.06 

94 

27.96 

150521 

21.69 

-4176.3 

-3093.0 

95.22 

96 

28.19 

144502 

21.00 

-4672.4 

-3766.8 

96.34 

98 

26.42 

136617 

20.32 

-3966.4 

-3666.4 

97.43 

106 

26.66 

132665 

19.67 

-3664.2 

-3573.6 

96.51 

112 

28.91 

127241 

19.03 

-3759.9 

-3466.9 

99.57 

104 

29.16 

121745 

16.41 

-3655.3 

-3359.6 

100.61 

106 

29.42 

116373 

17.79 

-3550.5 

-3252.4 

141.63 

108 

29.69 

111122 

17.20 

-3445.5 

-3144.6 

102.64 

110 

29.97 

105991 

16.62 

-3340.1 

-3036.5 

103.63 

112 

30.26 

106976 

L 6.05 

-3234.5 

-2927.9 

104.61 

114 

38.55 

96079 

15.50 

-3120.4 

-2616.6 

1 j5 .56 

116 

30.86 

91294 

14.96 

-3121.9 

-2709.2 

106.53 

118 

31.18 

66620 

14.44 

-2914.9 

-2599.0 

147.67 

120 

31.51 

62656 

13.92 

-2687.3 

-2460.1 

106.40 

122 

31.85 

77660 

13.42 

-2699.2 

-2376.5 

109.33 

12 4 

32.21 

73251 

12.92 

-2590.4 

-2264.0 

110.24 

126 

32.58 

69009 

12.44 

-2460.6 

-2150.6 

111.15 

126 

32.97 

64073 

11.97 

-2376.3 

-2036.2 

112.05 

136 

33.39 

66494 

11.47 

-2257.4 

-1919.1 

112.96 

132 

33.82 

56544 

11.01 

-2143.6 

-1601.1 

113.66 

134 

34.28 

52795 

10.56 

-2026.7 

-1661.4 

114.76 

136 

34.76 

49136 

10.09 

-1912.6 

-1560.3 

115.65 

136 

35.27 

45601 

9.65 

-1795.1 

-1437,7 

116.55 

140 

35.82 

42196 

9.21 

-1676.0 

•1313.1 

117.44 

142 

36.39 

36045 

6*79 

-1555.3 

-1186.5 

116.34 

144 

37.01 

35634 

6*35 

-1432.7 

•1057.6 

119.24 

146 

37.68 

32590 

7.90 

-1300.1 

-926.3 

120.15 

146 

38.40 

29572 

7.54 

-1160.7 

-791.6 

121.07 

150 

39.10 

26703 

7.09 

-1050.6 

-653.0 

121.99 

15 2 

40.03 

23944 

6.67 

-917.6 

-512.1 

122.93 

154 

40.98 

21336 

6.26 

-781.0 

-365.6 

123.69 

156 

42.02 

16603 

5.66 

-640.4 

-214.7 

124.66 

15 6 

43.19 

16525 

5.40 

-494.6 

-56.9 

125.67 

16 0 

44.51 

14362 

5.09 

-343.5 

107.5 

126.90 

165 

40.72 

9766 

4.12 

65.1 

556.8 

129.66 

17 0 

54.87 

6659 

3.25 

519.9 

1075.9 

132.76 

175 

63.57 

5153 

2.52 

1002.3 

1646.4 

136.07 

160 

74.18 

4995 

1.99 

1455.5 

2207.1 

139.23 

165 

85.02 

5590 

1.64 

1037.5 

2696.9 

141.93 

190 

95.20 

6459 

1.39 

2153.0 

3117.6 

1<*4.16 

195 

104.58 

7411 

1.22 

2420.6 

3460.4 

146.05 

200 

113.26 

6365 

1.09 

2655.4 

3603.0 

197.66 

210 

129.03 

10202 

3.917 

3060.5 

4367.8 

150.44 

220 

143.27 

11919 

0.795 

3412.2 

4663.6 

152.75 

230 

156.45 

13518 

0.705 

3731.5 

5316.7 

154.76 

240 

166.87 

15026 

0.636 

4029.0 

5740.2 

156.56 

250 

180.71 

16455 

0.564 

4311.0 

6142.1 

156.20 

260 

192.10 

17620 

0.540 

4501.3 

6527.7 

159.72 

270 

203.12 

19130 

0.504 

9642.7 

6900.7 

161.13 

280 

213.64 

20395 

0.473 

5096.9 

7263.7 

lc2 « 45 

290 

224.33 

21622 

0 .446 

5345.5 

7610.5 

lo 3 .69 

390 

234.61 

22618 

0.423 

5589.5 

7966.7 

164.67 

31 D 

244.72 

23987 

0.402 

5829.8 

6309.5 

lt>5 . 99 

32 0 

254.70 

25133 

0.304 

6067.2 

6647.9 

1&7.07 

330 

264.55 

26259 

0.367 

6302.1 

6962.6 

lo6 • 10 

340 

274.29 

27369 

0.353 

6535.1 

9314.3 

1 o9 * 09 


c v c p 

J/G MOLE -K 


35. 

71 

52. 

89 

35. 

61 

52. 

88 

35. 

20 

52. 

85 

34. 

61 

52. 

82 

34. 

42 

52. 

79 

34. 

05 

52. 

76 

33. 

70 

52. 

74 

33. 

35 

52. 

73 

33 . 

02 

52. 

71 

32. 

7 D 

52. 

71 

32. 

39 

52. 

70 

32. 

09 

52. 

70 

31. 

,60 

52. 

71 

31. 

52 

52. 

73 

31. 

25 

52. 

75 

30. 

96 

52. 

70 

30. 

,73 

52. 

81 

30. 

,46 

52. 

86 

30. 

24 

52. 

91 

39. 

,00 

52. 

97 

29. 

,76 

53. 

05 

29. 

,55 

53. 

,14 

29. 

34 

53. 

,29 

29. 

,12 

53. 

,35 

28. 

,91 

53. 

,48 

26. 

,71 

53, 

,63 

26. 

,50 

53. 

,79 

26. 

,30 

53. 

,98 

28.10 

54, 

,18 

27.90 

54, 

,41 

27, 

,70 

54, 

,66 

27. 

,50 

54. 

,94 

27, 

,30 

55, 

,26 

27, 

,09 

55. 

,60 

26, 

,69 

55, 

,98 

26, 

,66 

56. 

,40 

26, 

,46 

56. 

,87 

26, 

,25 

57. 

,39 

26.76 

58. 

,72 

26, 

,65 

59, 

,43 

26, 

,52 

60, 

,24 

26, 

.39 

60, 

.93 

26, 

,27 

61, 

,79 

26, 

.15 

62, 

,79 

26, 

.05 

63, 

.93 

25, 

,97 

65, 

.09 

25, 

.91 

66, 

.15 

25, 

.67 

68, 

.37 

25, 

.64 

69, 

.71 

25 

.63 

71, 

,77 

25, 

.64 

74, 

.29 

25, 

.66 

76, 

.90 

25, 

.91 

80, 

.28 

26 

.56 

84 

.56 

26 

.63 

95, 

.51 

26 

.66 

109 

.01 

26 

.89 

115 

.02 

26 

.38 

106 

.09 

25 

.75 

90 

.58 

25 

.15 

77 

.70 

24 

.62 

68 

.25 

24 

.18 

61 

.43 

23 

.50 

52 

.71 

23 

.02 

47 

.28 

22 

.68 

43 

.65 

22 

.39 

41 

.16 

22 

.16 

39 

.31 

21 

.96 

37 

.88 

21 

.79 

36 

. 76 

21 

.65 

35 

.86 

21 

.53 

35 

.13 

21 

. 44 

34 

.53 

21 

.37 

34 

.04 

21 

.31 

33 

.64 

21 

.28 

33 

.31 

21 

.26 

33 

.04 


* TWO-PHASE 30UN0 AR Y 


VELOCITY 
OF SOUNO 
M/SEC 


1179 

1176 

1164 

1152 

1140 

1127 

1114 

1101 

1058 

1075 

1062 

1048 

1034 

1021 

1007 

993 

979 

965 

950 

936 

922 

907 

893 

878 

863 

849 

834 

819 

804 

790 

775 

760 

745 

730 

715 

700 

685 

670 

648 

632 

616 

599 

583 

566 

549 

532 

513 

497 

478 

459 

441 

421 

403 

380 

333 
2 93 
264 
252 

250 

251 

255 

259 

269 

278 

287 

296 

304 

312 

320 

327 

334 
341 
348 
354 
36L 
367 
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THERMO OYNAMIC PROPERTIES OF OXYGt-N 


C-2 


IOC ATM ISOBAR 


TEMPERATURE 

DENSITY 

V (OH/OV)p 

V (OP/OU^ 

- v top/ov i T 

KELVIN 

GMOLE/CC 

J/GMOLE 

CC-ATM/J 

ATM 


• 55.506 

0. 061021 

16477.92 

25.644 

12160.95 

56 

fi. 040956 

16439 .45 

25.574 

12348.34 

58 

0.040693 

16282.83 

25.234 

1 1599.97 

60 

0.040428 

16124. 79 

25.987 

11163.85 

62 

0.060163 

15965 .36 

25 .685 

10739.72 

66 

0.039897 

15804.45 

25.377 

U327.31 

66 

0.039630 

15641.98 

25.063 

9926.39 

6ft 

0.039362 

15477.90 

24.745 

9536.68 

70 

0.339094 

15312.13 

24.422 

9157.95 

72 

0.038824 

15144.63 

24.095 

8769.94 

74 

U .038553 

14975.29 

23 .765 

8432.43 

76 

0.038281 

14834. 1G 

23 .431 

8065.16 

76 

0 . 038008 

1463C .93 

23.095 

7747.91 

80 

0.037733 

14455.76 

22 .757 

7420.44 

ft 2 

0.037457 

14278.49 

22.417 

7102,52 

96 

0 . 337 18 C 

14099.04 

22.076 

6793.94 

96 

0.036901 

13917.37 

21.734 

6494.46 

98 

0.036620 

13733.36 

21 .392 

6203.8ft 

90 

0.036337 

13546. 95 

21.050 

5921.98 

92 

0.036052 

13358.04 

20 .70 a 

5648.55 

96 

0.335765 

13166 .58 

20.368 

5383.39 

96 

0.035476 

12972.44 

23.029 

5126.29 

98 

0.035186 

12775.56 

19.691 

4877.07 

100 

0 . 134889 

12575.83 

19.356 

4635.53 

111 2 

0.036592 

12373 .15 

19.023 

4401.46 

106 

0.034291 

12167.44 

18.693 

4174.74 

106 

0.033987 

11958.61 

18.366 

3955.14 

10 8 

' 0.333679 

11746.56 

18.043 

3742 .51 

110 

0.033368 

11531.18 

17.724 

3536.69 

112 

0.033052 

11312.41 

17 .408 

3337.51 

116 

0 * 032732 

11090.12 

17 .097 

3144.84 

116 

0.032407 

10864.26 

15 . 79 0 

295ft. 52 

118 

0.032076 

10634 .78 

15 .487 

2778.42 

120 

0 .J3174C 

10401.59 

15.18 9 

2604.43 

122 

0.031397 

10164. 74 

15.895 

2436.42 

126 

0.031048 

9924.27 

15 .606 

2274.30 

126 

0.030691 

968 3.44 

15.319 

2117.97 

128 

0 .030 326 

9433.70 

15 .033 

1967.37 

130 

0.029949 

9271.94 

14.316 

mi. 76 

132 

0.029566 

9026.53 

13 .972 

1671.7ft 

136 

0.029171 

8783.61 

13.651 

1640.1 3 

136 

0.028767 

8531.24 

13 .296 

1413.49 

138 

0 . 32835C- 

8278.18 

12 .958 

1292.80 

160 

0.027921 

8025.18 

12 .614 

1178.16 

162 

0.327477 

7765 .94 

12 .274 

1067.34 

166 

0.027017 

7533. 73 

11 .902 

962 .71 

166 

0.026541 

7241 .16 

11.495 

665.17 

148 

0.326041 

6983 .45 

11 .193 

770 ,C 9 

15 0 

3.025522 

6735.11 

13.744 

681.53 

162 

0 .024978 

6430 . 14 

10 .345 

598.07 

156 

0.024664 

6158. 43 

9.963 

520.73 

156 

0.023799 

5868.27 

9.528 

447.49 

15ft 

U. 023153 

5599. 75 

9.144 

382.61 

160 

0.322466 

5358.52 

8.52 7 

322.65 

165 

0.320524 

4655.27 

7.540 

200.89 

170 

U. 318226 

4073.08 

5.636 

121,36 

175 

0.015731 

3702 .59 

5.966 

81.07 

190 

0.013681 

3586.65 

5.601 

67.34 

185 

J.J11762 

3641. 7ft 

5.399 

65.75 

190 

0. 010505 

3779.72 

> .26 0 

67.85 

195 

0.009562 

3954.01 

5.195 

70.87 

20 0 

0.308829 

4143.93 

5.129 

73.86 

210 

U. J0775C 

4543.71 

5.036 

79.06 

220 

0.006980 

4948.45 

4.946 

83.20 

230 

0.306392 

5349.36 

4.665 

86.40 

240 

3.305922 

5742 . 86 

4.610 

88.97 

25 0 

0. JQ5534 

6127.49 

4.765 

91.06 

26 0 

0.005206 

6503. 75 

4.727 

92.7a 

270 

0. J04923 

fa 8 72 . 66 

4.696 

94.18 

2ft 0 

0.30467b 

7235.44 

4.669 

95.37 

29 0 

U * U 0445ft 

7593. 33 

4.646 

96.39 

3)0 

u. 3042 62 

7947.51 

4,625 

97.26 

310 

J. 004086 

8299.10 

4.605 

98.02 

32 0 

0*803926 

8649.07 

4,587 

98.68 

330 

U. 001780 

8998.2ft 

4.569 

99.26 

340 

0.003666 

9347.43 

4,550 

99.78 


<DV/OTIh7V 

ThERMAL 

VISCOSITY 

THERMAL 

01 ELECTRIC 

PR ANQTl 

CONDUCTIVITY 


3IFFUSIVITY 

CONSTANT 

NUMBER 

1/ KELVIN 

Mw/CM-K 

G/CM-S 

SQ CM/SEC 





X 10 3 




J. 0*32097 

1.94404 

6.5041 

0.0009C 

1.5 7173 

5.5298 

0.0032167 

1.93989 

6.3962 

0.00090 

1 « 5 7C 0 6 

5.4489 

0.(10 32456 

1.92263 

5.9791 

0.00889 

l . 5 66*. 4 

5.l3ol 

0.0032755 

1.9046b 

5.5921 

0.00389 

1.5 62c 0 

4.8462 

0. Cu 33065 

1.88601 

5.233 J 

0.00089 

1.55796 

4.5774 

Q. Cu 33386 

1 . 86675 

4 , 899ft 

0.00089 

1.55371 

4.3281 

0.0033720 

1.84696 

4.5905 

0.00086 

1.54945 

4.0969 

3. C*. 34066 

1.82653 

4.3035 

0.00096 

1.54519 

3 . ft ft 24 

3 . C 4 34 42 7 

1 .80565 

4.3371 

0.00068 

1.54092 

3 ,6833 

9.0034802 

1.73431 

3 . 7899 

0.00097 

1 • 5 36o 4 

3.4986 

0.0035193 

1.76255 

3.5605 

0.00087 

1.53235 

3.3271 

0 . Ol 356(1 

1. 7404C 

3.347* 

0 .00086 

1 .5 2 8 u 5 

3.1680 

0.0036028 

1.71790 

3.1498 

0.00086 

1.52374 

3.0204 

0. Oo 36474 

1 .69506 

2.9663 

0.00085 

1,5 19>«2 

2.8B35 

0 . 0 o 36942 

1.67193 

2.7959 

0.30065 

1.5 15^6 

2.7565 

). 0037432 

1 .64853 

2.6377 

0 .C0064 

1.51073 

2.6399 

0.0037946 

1.62489 

2 .4908 

0 .0008 3 

1.5C6J5 

2.5299 

0.0038467 

1.60102 

2.3543 

0.00083 

1.53196 

2 .4290 

0 • G 4 3905 7 

1.57696 

2 . 227o 

0.00382 

1.49765 

2.3357 

0 . OC 3965 ft 

1.55272 

2.1399 

0 . 00081 

1.49311 

2.2496 

0. 0040292 

1.52833 

2. 0006 

0.00081 

1 . 4 8 8 fa 5 

2.1701 

0 . 0 u 40 962 

1.50379 

1.8989 

0.3Q06C 

1.4641 7 

2. 0970 

0 .6441672 

1.47914 

1.8345 

0.00079 

1.47965 

2 .0298 

0.04 42425 

1.45437 

1 .7167 

0.00076 

1.4751 0 

1.9661 

O.OU43225 

1.42952 

1.6351 

0.00077 

1 .4 7051 

1.9118 

3. Gu 44 077 

1.40459 

1.5592 

0.00076 

1.4658 ft 

1.8605 

0. 04 44964 

1.37959 

1.4886 

0.00075 

1.46122 

1.8140 

0.0045952 

1.35453 

1.4229 

0.00075 

1.45650 

1.7720 

0 * 0 G 4698 8 

1.32 942 

1.3617 

0.00374 

1.45174 

1.7344 

0.6046059 

1.30428 

1.3047 

0.00073 

1.44693 

1.7C1C 

0.6049291 

1.27909 

1.2517 

0.00071 

1.442, 5 

1.6717 

0 . 0 w 5057 4 

1.25388 

1.2022 

0 .00Q7C 

1.43711 

1.6463 

0 ■ CL 51957 

1.22865 

1 . 155 j 

0.00069 

1.43211 

1.6247 

O.Oi 5345? 

1.2G339 

1.1129 

0.30068 

1 .427.2 

1 .6 C 68 

0.6055072 

1.17811 

1.0725 

0.00067 

1.42156 

1.5927 

0.6656631 

1.15281 

1.0349 

0.00Q66 

1.41660 

1.5823 

0.6(58745 

1.12749 

0.9996 

0.00065 

1 • 4 11 £ 5 

1 .5766 

0 ■ 0 u6G 634 

1.10214 

3.9666 

0. 00063 

1.40579 

1.5728 

0.6063328 

1.07651 

0 .9352 

0 . 0006 1 

1.40016 

1.5941 

0 .6665842 

1.05108 

0.906V 

0.00060 

1.39445 

1 .6039 

0 . C l 68562 

1.02558 

3.8784 

0.00056 

1.3 ftftbO 

1.6124 

0.0071416 

1.00017 

0 .8573 

0.00057 

1.38261 

1 .03 2 0 

0.0074638 

C. 97473 

0.8367 

0.00056 

1.37646 

1.6574 

0.CC78165 

0.94929 

0.6159 

0.00054 

1*37014 

1.6 854 

0.0L62323 

0.92362 

3.7950 

0.00353 

1.36363 

1.7193 

0.0 686 7 39 

0.89833 

0.7736 

0.00051 

1.35690 

1.7521 

0.0*91351 

0.87289 

0.7525 

0.00050 

1.34996 

1.7821 

0.0697696 

C .84720 

0 .7307 

0.00046 

1.34271 

1.842ft 

Q.01C3971 

0.82157 

0.7088 

0.00046 

1.33521 

1.8795 

0.0111609 

0.79582 

0.6664 

0.00044 

1.32736 

1.9345 

0.012C636 

0.76984 

0.6636 

0.00042 

1.31912 

2.QC13 

0.0131045 

0 . 74377 

0 .6403 

0.00041 

1.31046 

2.0691 

0.014335ft 

0.71750 

0.6164 

0.00039 

1.3012ft 

2.1553 

0.0157800 

0.69951 

0.5919 

0.00037 

1.29155 

2,2362 

0.0205155 

0.65356 

0 • 526 j 

0.0003? 

1.26433 

2 .4115 

0.0267629 

0.60757 

0.4617 

0.00031 

1.23261 

2.5ftft9 

0.0310661 

0.5571G 

0*4001 

0.00031 

1.19880 

2.5815 

0.0295796 

0.50224 

3.3528 

0.00035 

1.16685 

2.3292 

0.0246722 

Q. 45456 

0.3218 

0.0004? 

1.1 4631 

2.0037 

0.0205566 

0.42039 

0.3019 

0.00052 

1.13002 

1 .7 439 

0.0172602 

0.39656 

J .2888 

0.00361 

1.11791 

1.5532 

0, 0148245 

0 .37979 

3.2798 

0.G007C 

1.10656 

1.4141 

3.6115998 

0.35790 

0.2685 

G . 00086 

1.09468 

1.2370 

0.0695539 

0 .34567 

0.2631 

0.00135 

1.08519 

1.1245 

0.CO61602 

0. 33885 

0 .2603 

0.00121 

1.0 7782 

1.0481 

0.0u71676 

0.33541 

0.2594 

0.00138 

1.07146 

U .9948 

3 » 6 fa 64 150 

0.33409 

u .2596 

0.00154 

1.06714 

0 .9546 

3.CU58245 

0 . 33425 

3.2607 

0.00169 

1 . 3 6 3u ft 

0.9233 

0.6653484 

0 . 33546 

3.2623 

D .00185 

1.05959 

0.8983 

O.Ou 49558 

0. 33746 

3.2644 

0.00201 

1.05655 

0.tt7ftl 

0.0646262 

0. 33945 

0 .2669 

0.0021 7 

1.0 5386 

0.8631 

0.0643451 

0.34302 

J .2695 

0.00233 

1 .35145 

0 .8490 

0.0241022 

0 . 34687 

0 .2 724 

0.00249 

1.34929 

0 .9356 

0. 0038897 

0 . 35094 

0.2755 

0.00266 

1.0 4733 

0.6253 

0.6637021 

0.35521 

3.2787 

0.00292 

1.04554 

0.8166 

0.6635349 

0. 35962 

3.2820 

0 .00299 

1.3 4390 

0 . 8C 96 
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G-2 

thermodynamic properties OF OXYGEN 


120 ATM ISOBAR 


temperature 

VOLUME 

ISOTHERM 

DERIVATIVE 

ISOCHORE 

DERIVATIVE 

KELVIN 

cc/gmole 

CC ATH/GMOLE 

ATM/K 


• 55.736 

24.36 

298877 

39.05 

56 

24.38 

297663 

38.90 

58 

24.53 

268566 

37.60 

60 

24.69 

279699 

36.72 

62 

24.85 

270997 

35.67 

64 

25.02 

262460 

34.64 

66 

25.18 

254143 

33.63 

68 

25.35 

245964 

32.65 

70 

25.52 

237999 

31.69 

72 

25.70 

230167 

30.76 

74 

25.86 

222544 

29.65 

76 

26.06 

215067 

26.96 

78 

26.24 

207753 

2 6*09 

80 

26.43 

200600 

27.25 

82 

26.62 

193605 

26.42 

84 

26.62 

166765 

25.62 

86 

27.02 

188077 

24.64 

AO 

27.22 

173538 

24.00 

90 

27.43 

167146 

23.33 

92 

27.64 

160896 

22.61 

94 

27.86 

156791 

21.90 

96 

28.06 

146622 

21.22 

98 

28.31 

142969 

20*55 

10 0 

28.54 

137289 

19.90 

102 

28.78 

131720 

19.26 

104 

29.03 

1262 60 

16.64 

106 

29.28 

120964 

16.04 

108 

29.54 

115773 

17.45 

110 

29.60 

110702 

16.86 

112 

30.08 

105750 

16.32 

114 

30.36 

100915 

15.76 

116 

30.66 

96195 

15.25 

118 

30.96 

91569 

14.73 

120 

31.27 

87093 

14.23 

122 

31.60 

82706 

13.74 

124 

31.94 

78431 

13.26 

126 

32.29 

74263 

12.79 

128 

32.66 

70202 

12.33 

130 

33.04 

65872 

11.65 

132 

33.44 

61966 

11.36 

134 

33.66 

56160 

10.96 

136 

34.30 

54614 

10.49 

138 

34.77 

51147 

10.07 

140 

35.25 

47811 

9.65 

142 

35.77 

44521 

9.23 

144 

36.32 

41372 

6.62 

146 

36.89 

36454 

6.42 

148 

37.51 

35469 

6.06 

15 0 

36.17 

32664 

7 .63 

152 

38.68 

29960 

7.25 

154 

39.64 

27400 

6.90 

156 

40.45 

24694 

6.47 

158 

41.35 

22618 

6.19 

16 0 

42.33 

20432 

5.60 

165 

45.20 

15617 

4.93 

170 

46.69 

11841 

4.14 

175 

53.67 

9220 

3.43 

180 

59.65 

7711 

2.63 

18 5 

66.64 

7138 

2.36 

190 

74.14 

7236 

2.00 

195 

81.66 

7728 

1.73 

200 

86.99 

8419 

1.52 

210 

102.67 

10014 

1.24 

22 0 

115.18 

11666 

1.06 

230 

126.76 

13266 

0.927 

240 

137.64 

14803 

0.828 

25 0 

147.97 

16255 

0.752 

260 

157.86 

1764m 

0 .688 

270 

167.41 

18999 

0 .636 

299 

176.69 

20313 

0.596 

29 0 

185.74 

21560 

0.560 

33 0 

194.59 

22830 

0 .529 

310 

2J3.25 

24045 

0.502 

320 

211.83 

25235 

0.476 

330 

220.27 

26406 

0.456 

340 

226.61 

27559 

0.437 


INTERNAL 

enthalpy 

ENTROPY 

C v 

C P 

ENERGY 





J/GHOLE 

J/GMOLE 

J/GHOLE-K 

J/G HOLE -K 

•6166.7 

-5872.6 

67 .47 

35.73 

52.62 

•6155.0 

-5656.6 

67.72 

35.67 

52.61 

•6051.3 

-5753. C 

69.57 

35.27 

52.76 

-5947.7 

-5647.5 

71.36 

34.67 

52.74 

-5644.2 

-5542.0 

73.09 

34.49 

52.71 

-5740.6 

-5436.6 

74.76 

34.13 

52.66 

•5637.5 

-5331.3 

76.36 

33.76 

52.65 

•5534.3 

-5226.0 

77.96 

33.43 

52.63 

•5431.1 

•5120.6 

79.46 

33.11 

52.61 

•5326.1 

-5b 15 .6 

60.96 

32.79 

52.59 

•5225.0 

-4910.4 

82.40 

32.66 

52.56 

•5122.1 

-4605.2 

13.61 

32.16 

52.57 

-5019.2 

-4700.1 

65.17 

31.69 

52.57 

-4916.3 

-6596.9 

66.56 

31.62 

52.56 

-4613.4 

-6669.7 

67.61 

31.35 

52.59 

-4710.6 

-6366.5 

69.07 

31.09 

52.60 

-4607.6 

-6279.3 

90.31 

30.63 

52.63 

-45 05.0 

-6176.0 

91.52 

30.59 

52.66 

-4402.1 

-6066.6 

92.70 

30.35 

52.70 

-4299.3 

-3963.2 

93.66 

30.12 

52.74 

-4196.3 

-3657.6 

94.99 

29.89 

52.80 

-4093.4 

-3751.9 

96.11 

29.67 

52.87 

-3990.3 

-3666.1 

97.26 

29.45 

52.95 

-3067.1 

-3561.1 

96.27 

29.24 

53.04 

-3763.9 

-3633.9 

99.32 

29.03 

53.14 

-3660.4 

-3327.5 

100.35 

20.03 

53.26 

-3576.9 

-3220.9 

101.37 

26 .62 

53.39 

*3673.1 

-3113.9 

102.37 

26.42 

53.54 

-3369.1 

-3006.7 

103.35 

26.22 

53.70 

-3264.6 

-2699.1 

106.32 

26.02 

53.69 

-3160.3 

-2791.1 

105.28 

27.61 

54.09 

-3655.5 

-2662.7 

106.22 

27.61 

54.32 

-2950.2 

-2573.6 

107.15 

27.40 

54.57 

-2044.6 

-2666.6 

106.67 

27.19 

54.64 

-2730.5 

-2356.3 

106.96 

26.97 

55.14 

-2632.0 

-2263.6 

109*66 

26.75 

55.47 

•2524.6 

-2132.2 

110.77 

26.53 

55.64 

-2417.0 

-2020.0 

111.65 

26*30 

56.25 

•2307.1 

-1905.3 

112.54 

26.61 

57.46 

•2196.7 

-1790.1 

113*42 

26.71 

57.97 

-2005.2 

-1673.5 

116.30 

26.59 

56.71 

•1972.6 

-1555.6 

115.17 

26.4b 

59.12 

-1659.4 

-1636.7 

116.04 

26.33 

59.62 

-1745.0 

-1316.3 

116.91 

26.21 

60.56 

-1629.4 

-1196.5 

117.77 

26.10 

61.36 

-1512.5 

•1070.9 

110.66 

26.00 

62.20 

-1394.2 

•965.6 

119.50 

25.91 

63.03 

-1274.2 

•016.1 

120.37 

25.64 

64.50 

-1152.7 

-666.5 

121.24 

25.79 

65.30 

-1029.3 

•556.6 

122.11 

25.74 

66.52 

-903.5 

-621.5 

122.99 

25.70 

68.25 

-776.2 

-266.3 

123.06 

25.67 

69.16 

-645.1 

-162.2 

126.76 

25.65 

71.96 

-511.6 

2.9 

125.70 

26.24 

74.07 

-162.6 

366.6 

120.06 

26.06 

79.24 

207.0 

6 01.6 

130.53 

26.13 

85.68 

595.1 

1267.6 

133*12 

26.14 

91.22 

966.7 

1716.0 

135.75 

26.01 

93.49 

1367.5 

2177.6 

136.29 

25.74 

90.63 

1712.7 

2616.2 

140.62 

25.37 

83.56 

2019.7 

3012.9 

142.69 

24.96 

75.91 

2291.0 

3373.6 

164.52 

24.57 

66.64 

2757.2 

6005.5 

147.60 

23.89 

58.52 

3152.4 

6552.9 

150.15 

23.36 

51.76 

3503.4 

5066.7 

152.34 

22.95 

47.21 

3625.2 

5696.7 

154.27 

22.64 

43.99 

4126.4 

5925.6 

156.01 

22.37 

41.66 

4411.9 

6331.3 

157.61 

22.13 

39.75 

4665.6 

6721.4 

159.06 

21.92 

38.33 

4950.5 

7096.9 

160.45 

21.74 

37.20 

5207.6 

7466.2 

161.76 

21.56 

36.26 

5459.1 

7625.1 

162.96 

21.45 

35.53 

5705.7 

8177.3 

164.11 

21.34 

34.92 

5946.2 

6523.9 

165.21 

21.25 

34.41 

6167.6 

6665.9 

lob. 27 

21.20 

34.00 

6424.4 

9204.1 

167.26 

21.15 

33.65 


* TWO-PH*SE 30UNDARY 


VELOCITY 
OF SOONO 

m/sec 


1143 

UAL 

1169 

1157 

1145 

1131 

1120 

1107 

109** 

10S1 

1068 
1055 
10 LI 
1020 
101«i 
1000 
967 
973 
959 
945 

930 

916 

902 

ASS 

874 

860 

845 

S31 

817 

803 


788 

774 

760 

746 

732 

718 

704 

689 

669 

653 

638 

622 

607 

591 

576 

560 

544 

529 

512 

495 

460 

461 
448 
427 
388 
351 
319 
296 
282 
275 

273 

273 

279 

286 

294 

302 

310 

317 

324 

332 

339 

346 

353 

360 

366 

373 


218 



THERMODYNAMIC properties of oxygen 


C-2 


120 ATM ISOBAR 


TEMPERATURE 

DENSITY 

V(OH/DV) p 

VIOP/DU^ 

-V (OP/QV ) T 

(OV/OTL/V 

< 

THERMAL 

VISCOSITY 

THERMAL 

DIELECTRIC 

PRANOTL 





CONDUCTIVITY 


OIFFUSIVITY 

CONSTANT 

NUMBER 

KELVIN 

GMOLE/CC 

J/GMOLE 

CC- ATN/J 

ATM 

1/ KELVIN 

MM/CN-K 

G/CM-S 
X 10 3 

SQ CM/SEC 



* 55.736 

0.041059 

16596.02 

26.622 

12271.47 

0.0631622 

1.94686 

6.5670 

0.0009C 

1.57232 

5.5676 

56 

0.041024 

16577.66 

26 .564 

12211.33 

0* 0C 31 658 

1 .94*66 

6.5086 

0.0009G 

1.57177 

5.5241 

54 

0.340762 

16424. 70 

25.294 

11763.45 

0 • 0 C 32132 

1.92775 

6.0667 

0.00090 

1.56756 

5.2C75 

60 

3.040500 

16270 .30 

25.996 

11327.62 

0.0032415 

1.91012 

5.6949 

0.00069 

1.56335 

4.9140 

62 

0.040237 

16114.59 

25 .696 

10904.16 

0.0032706 

1.69162 

5.3312 

0.00069 

1.55915 

4.6418 

64 

0.039974 

15957.52 

25.366 

10492.28 

0.0D33C11 

1.67290 

4.9937 

0.00069 

1 • 5 5493 

4.3693 

66 

0. J39709 

15799.01 

25.075 

10091.65 

0.0033325 

1.65341 

4 .6803 

0.00069 

1.55071 

4.1550 

6 S 

0.039444 

15639.02 

24.75 8 

9702.65 

0.0033651 

1.63339 

4.3694 

0.00006 

1.54649 

3.9376 

70 

0.039176 

15477.47 

24.436 

9324.43 

0.0033990 

1.61266 

4.1194 

0.00086 

1.54226 

3.7357 

72 

0.336912 

15314.32 

24.110 

6956.94 

0. Ou 34342 

1.79190 

3.6666 

0.00006 

1 .5 36y 3 

3.5403 

74 

0.036644 

15149.46 

23.781 

6599 . 95 

0. 0034706 

1.77052 

3.6356 

0.00067 

1.53379 

3.3743 

76 

0.036375 

14962.92 

23.449 

6253.20 

0.0035069 

1.74674 

3.4196 

0.00087 

1.52954 

3.2128 

78 

0.036105 

14614.53 

23.115 

7916.46 

0.0035467 

1.72662 

3.2189 

0.00066 

1.52526 

3 .0629 

00 

0.037634 

14644.29 

22.779 

7569.55 

0.0035902 

1.70417 

3.0325 

0 . 00066 

1.52100 

2.9237 

62 

0.037562 

14472.11 

22.441 

7272.17 

0. OU 36336 

1.66143 

2.6593 

0.00065 

1.51672 

2.7946 

84 

0.037266 

14297. 91 

22.10 3 

6964.13 

0.0036790 

1.65843 

2.6985 

0.00065 

1.51242 

2.6746 

96 

0.337013 

14121 .65 

21.764 

6665.20 

0. Ou 37265 

1.63519 

2.5491 

0 .00064 

1.50011 

2.5637 

66 

0.336736 

13943.24 

21 .425 

6375.17 

0.0037764 

1.61174 

2.4103 

0.00063 

1.50376 

2.4606 

90 

0 .036456 

13762.60 

21 .087 

6093.63 

0.0036269 

1.56610 

2.2613 

0.00063 

1.49944 

2.3656 

92 

0.036176 

13579.65 

20 .750 

5620.96 

0. 0036840 

1.56430 

2.1614 

0.00062 

1.49507 

2.2775 

94 

0*335696 

13394.34 

20 .414 

5556.37 

0.0039420 

1.54034 

2.0501 

0.00061 

1.49069 

2.1961 

96 

0*035612 

13206.56 

20 .060 

5299.64 

0.0040032 

1.51626 

1.9465 

0.00061 

1.46626 

2.1210 

96 

0.035326 

13016.24 

19.746 

5051.19 

0.0040676 

1 .49267 

1.8502 

0.00060 

1.40184 

2.0519 

1J0 

0.335037 

12623.30 

19.419 

4610.23 

0* OC 41361 

1.46778 

1 .7607 

0.00079 

1.47736 

1.9663 

102 

0.034746 

12627.64 

19 .094 

4576.76 

0.0042063 

1.44341 

1.6774 

0.00078 

1.47269 

1.9300 

104 

0.014452 

12429.20 

18.772 

4358.61 

0* 0 U 42 650 

1.41896 

1.6000 

0.00077 

1.46636 

1.6767 

106 

t. 034155 

12227.68 

18.453 

4131.59 

0.0043663 

1.39450 

1.5279 

0.00076 

1.46360 

1.0281 

10 6 

•0.03385b 

12023.61 

10.140 

3919.55 

0.0044526 

1.36997 

1.4606 

0.00076 

1.45920 

1.7640 

110 

0.033552 

11616.30 

17.631 

3714.31 

0.0045450 

1.34541 

1.3963 

0.00075 

1.45456 

1.7442 

112 

0.033246 

116o5 . 90 

17.527 

3515.72 

0.0046632 

1.32064 

1.3400 

0.00074 

1.44966 

1.7006 

114 

0.032935 

11392.30 

17.226 

3323.63 

0.0047461 

1.29625 

1.2656 

0.00Q73 

1.44514 

1.6766 

116 

0.032620 

11175.4 7 

16.936 

3137.69 

0.0046604 

1.27165 

1.2352 

0.00072 

1.44035 

1.6406 

116 

0.032300 

10955.39 

15.649 

2956.36 

0 . Ou 49606 

1.24705 

1.1660 

Q.00Q71 

1.43551 

1.6244 

12 0 

0.331976 

10731.96 

15.369 

2784.91 

9. 0051100 

1.22246 

1.1439 

0.00070 

1.43060 

1 .6036 

122 

0.031647 

10505.34 

15.095 

2617.43 

0.0052469 

1.19766 

1.1027 

0.00069 

1.42562 

1.5063 

124 

0.031312 

10275.52 

15.627 

2455.61 

0.0053966 

1.17331 

1.0642 

0.00066 

1.42057 

1.5724 

126 

0.030970 

10042.65 

15.564 

2299.95 

0.0055601 

1.14676 

1.0262 

0.00066 

1.41544 

1 .5619 

126 

0.030623 

9607.65 

15.306 

2149.77 

0.0057347 

1.12423 

0.9944 

0.00065 

1.4 1023 

1 .5546 

130 

0.030266 

9666.67 

14.599 

1993.70 

0.0059429 

1 .09956 

0.9626 

0.00063 

1.40409 

1.5720 

132 

0.029903 

9436.71 

14.251 

1853.06 

0.0061416 

1.07510 

0.9329 

0.00062 

1.39946 

1.5719 

134 

0.029532 

9206.67 

13.95-3 

1716.15 

9.0063767 

1.05056 

0.9049 

0.00061 

1.39395 

1 .5602 

136 

0.029153 

8974.66 

13.595 

1592.15 

0.0065674 

1.02620 

0.6766 

0.00060 

1.36832 

1.5816 

138 

0.029764 

6741.62 

13.291 

1471.20 

0.0066424 

1.00167 

0.6566 

0.00056 

1.36257 

1 .6020 

140 

0.020366 

8509.40 

12.984 

1356.16 

0 .0071173 

0.97759 

0.6390 

0.00057 

1.37669 

1.6243 

142 

0 . 327957 

9270.23 

12.655 

1244.67 

0.0074169 

0.95342 

0 .6193 

0.00056 

1.37067 

1.6476 

144 

J .027537 

603L.91 

12.323 

1139.26 

0.0077436 

0.92933 

0.7994 

0.00054 

1.36451 

1 .6721 

146 

0.027LQ4 

7803.05 

11 .966 

1042.26 

0.0060779 

0.90532 

0.7795 

0.00053 

1.35616 

1.6962 

146 

0 .026656 

7565.70 

11 .700 

945.51 

0.0065246 

0.66135 

0.7595 

0.00051 

1 ■ 3 51d6 

1.7369 

150 

0.026196 

7319.45 

11 .301 

855.73 

0.0069213 

0.65755 

0.7394 

Q.Q005D 

1.34496 

1.7595 

15 2 

0.025723 

7075. 00 

10 .943 

770.64 

0.0094013 

0 .83386 

0.7192 

0.00049 

1.33610 

1.7929 

154 

0.025226 

6041.56 

10.636 

691.24 

0 . OC 99764 

0.81014 

0.6967 

0.00047 

1.33095 

1.6396 

156 

0.024719 

6576 .42 

10 .195 

615.35 

0.0105130 

C. 78675 

0 .6762 

0.00046 

1.32364 

1.6632 

158 

0.024161 

6363.23 

9 .976 

546.92 

0.0113124 

0.76303 

0.6573 

0.00044 

1.31593 

1.9377 

16 0 

0.023625 

6164.21 

9.356 

462.70 

0.0120159 

0.73960 

0.6363 

0.00042 

1.30799 

1.9913 

165 

0 .022124 

5553.05 

8.546 

345.51 

0.0142694 

0.69192 

0.5630 

0.00039 

1.26673 

2.0 666 

170 

0.020453 

5014.36 

7 .743 

242.16 

9.0170869 

0.64939 

0.5292 

0.00037 

1.26334 

2.1622 

175 

0 .016634 

45 72.10 

7.037 

171.60 

0.0199522 

0.60731 

0.4769 

0.00036 

1.23620 

2.2365 

18 0 

0 .016765 

4266.07 

6.492 

129.27 

0.0219036 

0.56591 

0.4293 

0.00036 

1.21274 

2.2162 

195 

0 • 0150C5 

4115.49 

5 .107 

107.11 

0.0220212 

0.52564 

0.3698 

0.00039 

1.1 6919 

2.0996 

190 

Q. 013466 

4069.03 

5.632 

97.62 

0.02044Q7 

0*46943 

0.3596 

0.00043 

1.16695 

1.9201 

195 

0.012243 

4155.56 

5.656 

94.62 

0.0162663 

0.45956 

0.3378 

0.00049 

1.15259 

1.7436 

20 0 

0 .011237 

4273.30 

3.520 

94.60 

0*0161063 

0.43596 

0.3219 

D. 00056 

1.13949 

1.5685 

210 

G.00974C 

4590.06 

5.345 

97.54 

0.0127499 

0.40273 

0.3017 

0.00071 

1.12019 

1.3701 

22 0 

0 . J 0 9 60 2 

4952.52 

5.220 

101.28 

0.0104515 

0.36277 

0.2903 

0.00065 

1.10666 

1.2267 

230 

0.007669 

5329.96 

5.119 

104.65 

0.0066573 

0.37060 

0.2637 

0.0010C 

1.09663 

1.1294 

240 

0 . 307266 

5711.66 

5.035 

107.55 

0.0077007 

0.36321 

0 .2600 

0.00114 

1.0 6677 

1.0597 

25 0 

0.006756 

6066.92 

4.974 

109.65 

0.0066469 

0.35696 

0.2762 

0.00127 

1.06240 

1.0093 

26 0 

0.006335 

6455.36 

4.906 

111.75 

0.0061576 

0.35670 

0.2777 

0.00142 

1.07711 

0. 9670 

270 

0.005973 

6821.0b 

4.671 

113.46 

0.0056197 

0.35603 

0.2780 

0.00155 

1.0 7260 

0 .9355 

280 

0. J05660 

7180.99 

4.641 

114.96 

9.0051603 

0.35646 

0.2791 

0.00169 

1.06671 

0.9100 

290 

0.005364 

7536.06 

4.617 

116.23 

0 * 0 L 46146 

0.35710 

0 .2 60 6 

0.00183 

1.06529 

a .6909 

330 

0.005139 

7887.34 

4.795 

117.33 

0.0045053 

0.35966 

0.2825 

0.00197 

1.06226 

0.8722 

310 

0.004919 

8235.90 

4.777 

116.28 

0. 0042400 

0.36267 

0.2847 

0.00211 

1.05954 

0.6567 

32 0 

0.004721 

6562.74 

4.760 

119.13 

0.0040096 

0.36596 

0.2672 

0.00225 

1.9 5709 

0 .8439 

330 

0.004540 

6926.70 

4.743 

119.60 

0.0036074 

0.36956 

0.2896 

0.00239 

1.05406 

0 .8332 

340 

0.004374 

9274.84 

4.727 

120.55 

0.0036263 

0.37337 

0.2926 

0.00254 

1.05263 

0.6243 
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C-2 

T HERMODYNAMIC PR3PE RT 1 1 S OF 


14C ATM ISOBAR 


TEMPERATURE 

KELVIN 


* 55.963 

56 
58 
60 
62 
64 
66 
6ft 

r o 

72 

74 
76 
7ft 
80 
82 
ft 4 
86 
46 
90 
92 

94 

96 

98 

130 

102 

104 

106 

13ft 

110 

112 

114 

116 

lift 

120 

122 

124 

126 

120 

130 

132 

134 

136 

139 

140 
142 

14 4 
146 

169 

15 0 
152 

154 

156 

159 

160 
165 

170 
175 
100 
IB 5 
190 


VOLUME 

ISOTHERM 

IS QCHORE 

internal 

ENTHALPY 

Entropy 


DERIVATIVE 

DERIVATIVE 

ENERGY 



CC/GMOLE 

CC AT H/GMOL E 

ATM/K 

J/GHOLE 

J/GMOLE 

J/*MOLE-K 

24.33 

301295 

39.07 

>6165.1 

-5619.9 

©7.53 

24.34 

301127 

39.05 

-6163.2 

•5819.0 

o 7 . 56 

24.49 

292094 

37,95 

-6060.0 

-5712.5 

o 9 * 4l 

24,65 

293230 

36.97 

-5956.8 

-5607.2 

71.20 

24.91 

274563 

35.92 

-5653.8 

-5501.9 

72.93 

24.97 

266090 

34.79 

-575C.8 

-5396.6 

74.60 

25.13 

257779 

33.79 

-5646.0 

-5291.5 

76.21 

25.30 

249655 

32.91 

-5545.3 

-5196.4 

7 7 • 79 

25.47 

241709 

31.96 

•5442.6 

-5.91.3 

79.31 

25.64 

233933 

30.93 

-5340.1 

-4976.3 

ad . 79 

25.92 

226327 

30.02 

-5237.6 

-4971.4 

82.22 

26.00 

219999 

29.13 

-5135.2 

-4766.5 

a 3.62 

26.19 

211615 

29.27 

-5032.9 

-4661.6 

84.99 

26.36 

204502 

27.43 

•4930.6 

-4556.7 

86.31 

26.55 

197547 

26.61 

-4926.4 

-4451.9 

47.51 

26.74 

190749 

25.91 

-4726.2 

-4346.9 

89. 97 

26.94 

194103 

25.03 

-4624.1 

-4242. C 

*3 • 10 

27.14 

177607 

24.27 

-4522.0 

-4137.0 

81.31 

27.34 

171259 

23.53 

-4419.9 

-4032.1 

92.49 

27.55 

165055 

22.91 

-4317.9 

-3927. C 

93 • 64 

27. 76 

159994 

22.11 

-4215.7 

-3621.9 

84.77 

27.99 

153071 

21.43 

-4113.6 

-3716.7 

95.99 

28.20 

147296 

20.76 

-4011.4 

-3611.4 

46.97 

26.42 

141635 

20.12 

-3909.2 

-3606.0 

94.03 

26.66 

136115 

19.49 

-3906.9 

-3400.4 

49.09 

26.90 

138725 

19.97 

-3704.5 

-3294.6 

1*0.10 

29.14 

125461 

16.29 

-3602. 0 

-3199.7 

1*1*11 

29.39 

120322 

17.70 

-3499.4 

-3062.5 

1U2.11 

29.65 

115305 

17.13 

-3396.7 

-2976.1 

103.09 

29.91 

110409 

16.59 

-3293.7 

-2869.4 

1*4.04 

30.19 

105629 

16.05 

-3193.6 

-2762.4 

1*4.99 

30.47 

100966 

15.53 

-3067*2 

-2655.1 

105.93 

30.76 

96417 

15.02 

-2963.6 

-2547.3 

1*6. 95 

31.06 

91990 

14.52 

-2979.7 

-2439.1 

1*7.76 

31.37 

97655 

14.04 

-2775.4 

-2330.5 

109.65 

31.69 

93439 

13.57 

-2670.9 

-2221.3 

1U9.54 

32.02 

79332 

L3.ll 

-2565.9 

-2111.6 

110.42 

32.36 

75333 

12.66 

-2460.3 

-2001.2 

111 . 29 

32.72 

71093 

L2.20 

-2352.9 

-1999.7 

112.16 

33.10 

67216 

11.73 

-2245.2 

-1775.7 

113.02 

33.49 

63406 

11.31 

-2136.7 

-1661.6 

113.96 

33.90 

59902 

10.96 

-2027.4 

•1546.6 

114.73 

34.32 

56479 

10.45 

-1917.4 

-1430.5 

115.59 

34.77 

53194 

10.06 

-1606.5 

-1313.3 

116.42 

35.24 

49945 

9.64 

-1694.9 

-1195.1 

117.26 

35.73 

46926 

9.25 

-1592.4 

-1075.6 

118.10 

36.24 

43972 

9.99 

-1469.7 

-954.6 

119.93 

36.79 

41027 

9.51 

-1354.2 

-932.3 

119.76 

37.37 

39266 

9.11 

-1239.5 

-709.5 

120.59 

37.97 

35597 

7.74 

-1121.9 

-5 93.1 

121.42 

36.62 

33064 

7.42 

-1003. 3 

-455.4 

122.26 

39.31 

30619 

6.99 

-994.3 

-326.7 

123.09 

40.05 

26300 

6.77 

-762.3 

-194.1 

123.93 

40.64 

26107 

6.36 

-639.3 

-60.0 

124.70 

43.07 

21158 

5.56 

-322.2 

299.9 

126.92 

45.76 

17064 

4.92 

6.3 

655.4 

129.11 

**9.04 

13962 

4.14 

345.4 

1041.0 

131.35 

52.99 

11620 

3.54 

690.5 

1442. G 

133.61 

57.60 

10197 

3.03 

1033.3 

1950.4 

135.64 

62.80 

9494 

2 .60 

1364.2 

2255.0 

1J8.0Q 



C 

VELOCIT' 

V 

P 

OF SO J M 

J/G MOL £ 

-< 

m/se: 

35 . 74 

52.75 

1167 

35.73 

52.75 

1166 

35.33 

52.71 

1175 

34.94 

52.67 

1163 

34.57 

52.63 

1151 

34,20 

52.59 

1138 

33.85 

52.56 

1126 

33.51 

52.53 

1113 

33 .19 

52.51 

1 ICO 

32.87 

52.48 

1 068 

32.57 

52.46 

1074 

32.27 

52.45 

1061 

31.99 

52.44 

1 Q 48 

31.71 

52.43 

1035 

31.45 

52.43 

1021 

31.19 

52.44 

1008 

33.94 

52.45 

994 

30.69 

52.47 

980 

33.46 

52.49 

967 

30.23 

52.53 

953 

30.00 

52.57 

939 

29.78 

52.62 

925 

29.57 

52.69 

912 

29.36 

52.75 

896 

29.15 

52.93 

664 

26.94 

52.92 

670 

28.74 

53.03 

855 

26.54 

53.14 

642 

26.33 

53.27 

829 

26.13 

53.42 

eis 

27.92 

53.59 

601 

27.71 

53.76 

788 

27.50 

53.96 

774 

27.26 

54.19 

760 

27.06 

54.41 

747 

26.83 

54.67 

734 

26.60 

54.96 

720 

26.36 

55.29 

707 

26.97 

56.42 

687 

26.77 

56.76 

672 

26.66 

57.39 

657 

26.54 

57.72 

642 

26.41 

58.29 

628 

26.26 

58.99 

614 

26.16 

59.36 

599 

26*05 

60.05 

595 

25.95 

60.86 

572 

25.96 

61.69 

557 

25.79 

62.29 

541 

25.72 

63.05 

526 


25.66 64.42 
25.60 64.45 
25.55 67.16 
26.10 66.23 
25.83 71.20 
25.81 74.92 
25.80 79.50 
25.71 ftl.00 
25.53 fll.53 
25.30 79.61 


513 

494 

485 

465 

430 

396 

366 

341 

321 

307 


195 

200 

210 

220 

230 

240 

25 0 

26 0 
27 0 
280 


66.38 

9311 

2.27 

74.12 

9518 

2.00 

85.49 

10 5 56 

1.61 

96.3 0 

11934 

1.35 

106.49 

13422 

1.17 

116.09 

14924 

1.04 

125.21 

16345 

0.932 

133.96 

17749 

0.651 

142. 40 

19119 

0 . 794 

150.54 

20391 

3.727 


1675.4 

2645.4 

1*0.03 

1962.5 

3614. C 

141.90 

2467.4 

3680.1 

145.15 

2699.9 

4265.1 

147.97 

3279.3 

4789.7 

1?Q • 21 

3624.2 

5271.1 

152.26 

3943.7 

5719.7 

154.09 

4244.6 

6166.9 

155.76 

4531.3 

6551.2 

157.29 

4606.1 

6941.5 

159.71 


25.02 

76.05 

299 

24.72 

71.38 

295 

24.13 

62.30 

294 

23.61 

55.32 

298 

23.19 

50.19 

303 

22.83 

46.50 

310 

22.54 

43.64 

317 

22.26 

61.55 

324 

22.04 

39. 96 

331 

21.81 

38.47 

337 


290 
330 
310 
320 
330 
34 0 


158.51 

21697 

0.681 

166.31 

22972 

3.661 

173,96 

24221 

0.607 

181.46 

25447 

] .577 

iftft , 90 

26655 

0.550 

196.22 

27645 

0.527 


5071.9 7320.5 U0.04 
5330*4 7669.6 lol.29 

5562.9 6050.7 lb2.4ft 
5ft30.6 9405.0 1©3.60 
6074.2 9753.9 164.67 
6314.5 9096.0 165.70 


21.61 

37.37 

345 

21. 44 

36.48 

352 

21.30 

35.74 

359 

21.16 

35.14 

366 

21.09 

34.63 

372 

21.01 

34.22 

379 
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C-2 


THERMO OYNAMIC PiOPERTUS OF OXYGc-N 


140 ATM 

ISOBAR 




TEMPERATURE 

DENSITY 

V(OH/OV)p 

V OP/OU) V 

-V 10P/DV) t 

KELVIN 

GMOLE/CC 

J/GMOLE 

CC-ATM/J 

ATM 

• 55.963 

0 .041096 

16718 .08 

25.599 

12381.90 

56 

0.041091 

16715.35 

25.594 

12373.57 

58 

0.040831 

16565.62 

26.304 

11926.14 

60 

0.340571 

16414.76 

26 . 3 0 a 

11490.96 

62 

J. 040311 

16262.69 

25.706 

11067.78 

64 

0 . 040049 

16109.37 

25.399 

10656.33 

66 

0.039788 

15954.74 

25.087 

1C256.37 

68 

6.339525 

15798 . 74 

24.770 

9867. b3 

70 

0.039262 

15641.30 

24.449 

9469.88 

72 

0.038998 

15462.39 

24.124 

9122.86 

74 

0.03873 3 

15321.90 

23 .796 

8766.33 

76 

0.038467 

15159.84 

23 .466 

8420.06 

78 

Q .03820 1 

14996. 08 

23.133 

8083.81 

90 

C. 037933 

14830 .60 

22 .799 

7757.35 

82 

C. 037664 

14663.32 

22.463 

7440.45 

94 

0.037394 

14494.17 

22.126 

7132.89 

86 

0.037123 

14323.11 

21 .791 

6634.44 

88 

0 . 33685C 

14150.34 

21.456 

6544.89 

90 

0 . 3365 76 

13974.90 

21.121 

6264.12 

92 

0.036301 

13797.61 

20 .788 

5991 .63 

94 

0.336024 

13618. 12 

20 .456 

5727.51 

96 

0.035744 

13436.33 

20 . 127 

5471.46 

98 

0.035464 

13252.17 

19.001 

5223.25 

100 

0.035181 

13065.56 

19.477 

4982.79 

102 

0.034895 

12876.41 

19.158 

4749.79 

1 J 4 

0.034608 

12684.6d 

18.843 

4524.10 

106 

0. J34318 

12490.23 

18 .533 

4305.54 

108 

0.034025 

12293.05 

18.228 

4093.95 

110 

0.033729 

12093.32 

17 .928 

3889.15 

112 

0.033431 

11890. 12 

17 .635 

3690.99 

114 

G. J33128 

11684. 22 

17 .348 

3499.32 

116 

0 .032823 

11475.32 

17 .068 

3313.9? 

118 

0.032513 

11263.40 

15.795 

3134.62 

120 

0.03220b 

11048.3d 

15.530 

2961.73 

122 

U. 031882 

10830.37 

15.274 

2794.58 

124 

0.031559 

10609.44 

15.025 

2633.24 

12 6 

6.031231 

10385.93 

15 .784 

2477.62 

128 

0.030898 

10160.39 

15.549 

2327.62 

130 

C . 030 55 8 

1C043.66 

14 .858 

2172.17 

132 

0.030213 

9627.38 

14.501 

2030.80 

134 

0.029861 

9605.35 

14.207 

1893.36 

136 

0.0295G2 

9391.23 

13.872 

1767.24 

138 

0.029136 

9174.21 

13.584 

1645.56 

140 

0.028762 

8957.12 

13.305 

1529.68 

142 

0.028381 

8733.49 

12.962 

1417.48 

14 4 

0.027991 

8512.57 

12 .679 

1310.68 

146 

0.027590 

0308. 1J 

12.417 

1213.23 

149 

0.027181 

6084.12 

12.105 

1115.17 

150 

0.026762 

7862.42 

11.755 

1024.09 

15 2 

0.026334 

7641.06 

11 .420 

937.41 

154 

0.025891 

7 432.22 

11 . 168 

656.06 

156 

0.025441 

7193.53 

10 . 715 

778.96 

158 

J . 324969 

7007. bS 

10 .61 7 

706.62 

160 

0 . J24487 

6639. jo 

9.977 

b39 , 28 

165 

O. 023219 

6287.12 

9.275 

491.2b 

17 0 

0.021851 

5796.34 

8.544 

372.87 

175 

0.020392 

5364.94 

7 .674 

283 ,C6 

Id G 

0.016875 

5014.73 

7.302 

219.33 

185 

0.017361 

4763 . 15 

5.836 

177 .02 

190 

0.015925 

4615.74 

5 * 466 

151.03 

195 

0 .014625 

4566.22 

5.199 

136.13 

200 

0.013492 

4569.49 

5 .988 

128.41 

210 

b . J11697 

4778.77 

5.704 

123.47 

22 0 

b. 010384 

50b6.64 

5.520 

123.92 

230 

0.009392 

5401. 10 

5.361 

126.05 

240 

0.008614 

5758 . lib 

5,278 

128.55 

250 

0.007987 

6113.33 

5.177 

130.55 

260 

C.3074b5 

6472.56 

5.113 

132.50 

270 

0.007023 

6828.66 

5 *U64 

134.27 

290 

U. 006643 

7 lb7 • 6u 

5.019 

135.45 

29 0 

0.006309 

7515.44 

4.993 

136.88 

300 

0.006013 

7859.93 

4.973 

138.1 J 

310 

0,005748 

8201.99 

4 . 95 7 

139.23 

32 Q 

0 . 0 0 55 1 C 

8542.56 

4.942 

140.22 

330 

C. 005294 

6862 .62 

4.929 

141.11 

34 0 

0.005096 

9222.94 

4.916 

141.91 
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■> 

f- 

o 

>. 

> 

o 

T ntRMAL 

VISCOSITY 

THERMAL 

DIELECTRIC 

CONDUCTIVITY 

3 IFFUS IV ITT 

CONSTANT 

1 / KELVIN 

MR 7CM-K 

G/CM-S 

SQ CM/SEC 




X 10 3 



0 • Ob 31553 

1.94966 

6.6 30 3 

0 .Q009G 

1.57292 

a. 0*31557 

1.94936 

6.6222 

3.00090 

1.5 72 d 4 

3.0031817 

1 .93277 

6 .1951 

3.0009C 

1 . 5 6 8o 7 

0.0u32065 

1.91547 

5.7995 

0.00Q9C 

1.56449 

0.0032362 

1.89751 

5.4303 

0.00089 

1.56032 

0.0032648 

1.87893 

5.0884 

G. 00089 

1.55614 

0 • 0 <. 32 944 

1.85 97 9 

4.7709 

C . 0 0 b 8 9 

1.55196 

0. C 0 332 51 

1.84011 

4.4761 

0 • 0 0 Qd 9 

1.54778 

0.0033569 

1.61995 

4.2023 

0.00088 

1.54359 

0.0033899 

1.79934 

3 *948 j 

o.aooae 

1.53940 

0 . Co 34241 

1.77831 

3*7116 

0 . 0 0 39 8 

1.53520 

0.0034598 

1.75690 

3 .4924 

0.00087 

1.53099 

0. 0034968 

1.73515 

3.2866 

3.00387 

1.52678 

0* 0b 35355 

1 .71306 

3 .0992 

Q . 30086 

1.52256 

0.0035758 

1.69072 

2.9233 

0.00086 

1.51833 

0.0036179 

1.66610 

2.7598 

0.00385 

1 .5 14u 9 

0. GO 36620 

1.64526 

2.6C79 

0.00364 

1 . 5 0 9o 3 

0 .0037080 

1.62221 

2.4667 

0.30384 

1.50557 

0.0037563 

1.59897 

2.3355 

0.30383 

1.50128 

0. 0u36G7J 

1.57556 

2.2135 

0.00063 

1.496*9 

0 .Ob 3860 2 

1.55205 

2.1CC4 

0.00082 

1 . 4 92 b 7 

0. Ol) 39162 

1.52439 

1.994b 

3 .00081 

1.48833 

0. 0039751 

1.50464 

1 .89b* 

0.00081 

1.48398 

0.CC40372 

1.48JBC 

1.8051 

0.0008C 

1.47960 

0 • Co 41 028 

1.45689 

1.7201 

0.0QQ79 

1.4 7519 

0.0041720 

1.43293 

1.641b 

0.00078 

1.47076 

0 * U g 42 4 53 

1.40893 

1.5674 

0.00077 

1.46630 

0.0143230 

1.38490 

1.4969 

0.00077 

1.46180 

0.0044054 

1.36385 

1 .435u 

0.00076 

1.45727 

0.0044929 

1.33679 

1.3755 

0.00075 

1.45270 

Q.0u45659 

1.31274 

1.320 j 

0.0037 4 

1.448b 9 

0.0046650 

1.28870 

1.268J 

0.0007 3 

1.44344 

0.0047907 

1.26466 

1.2200 

0 . 0 0 0 7 Z 

1.43873 

0* Qu 490 36 

1.24068 

1.1749 

0.00071 

1.43396 

0.0050242 

1.21672 

1.1326 

0.0037 0 

1.4291 7 

0.0051534 

1.19280 

1.0934 

0 . 00 06 9 

1.42429 

0 • Q 0 52919 

1.16892 

1.05bo 

0.00066 

1.4 1936 

0.0 b 54405 

1.14508 

1.0221 

0.00067 

1.41435 

0.0056171 

1.12128 

0.9697 

0.00065 

1.40926 

0.0057754 

1.09760 

0.9594 

0.00064 

1.4041 0 

0.0059734 

1.07394 

0.9309 

0.00063 

1.39885 

0.0061457 

1.05039 

0.9041 

0.00062 

1.39351 

0.0 C 63522 

1.02694 

0.6789 

0.00060 

1.388b? 

0.0065742 

1.00359 

0.6600 

0.00059 

1.36254 

0. 0u67997 

0. 98044 

0.6412 

0.00058 

1.37691 

0.007C541 

0.95740 

0.8225 

0.00057 

1.3 7117 

0 • Q u 732 76 

0 .93443 

0.8036 

0.00356 

1.36529 

0.0076309 

0.91169 

0.7846 

0.00054 

1.35930 

0. 0b 79214 

0.86917 

0.7660 

0.00053 

1.35319 

0.0b 82516 

0.86687 

0.7472 

0.00052 

1.34695 

0.0b8&670 

0.84461 

0.7282 

0.00051 

1.34053 

0 . Ob 89597 

0.82288 

0.7095 

0.00050 

1.334b4 

0.0095839 

0.80083 

0.6903 

0.00348 

1.32723 

0.0099762 

0 .77924 

3 .6714 

0.00047 

1.32031 

0.0113249 

0.72640 

0.6239 

0.00044 

1.10221 

0.0129250 

0.68611 

0.5768 

0. 30U42 

1.28289 

3*0146329 

0 .64733 

0 .533 6 

0 . 0 0 0 4 C 

1.26250 

0.0161533 

0 .61305 

0.4874 

0. 00040 

1.24152 

0.0171161 

0.57465 

0.4483 

0.30041 

1.22082 

3.0172472 

0.54177 

3.4150 

0.00043 

1.20140 

0.0166547 

0.51246 

3.3879 

0.30046 

1. 1 84j1 

0.0155538 

0.48699 

0.3665 

0.00051 

1.16899 

Q. 0130376 

0 .44665 

0.3371 

0.00361 

I.l45g7 

0 . Cl 09195 

Q.42G18 

3,3194 

0.00073 

1.1264b 

0.0092928 

0.40281 

0.3084 

0.00085 

1.11573 

0,0b 80752 

0.39148 

0.3016 

0.00096 

1.10581 

0. 0c?1386 

0.33409 

0.2976 

0.00110 

1. J97o7 

0.0064190 

Q .37955 

0.2952 

0.00122 

1.09128 

0 . 0 u 58369 

0.37692 

0 .2941 

0.00135 

1.0 8572 

3.0053668 

0 . 37574 

0 .2940 

0.03147 

1.0 8096 

0* 0049733 

0.37498 

0 .2945 

0.00159 

1.3 767 8 

3 • 0u 46413 

0.37650 

0.295b 

0.00172 

1.0 7310 

0. 0043581 

0.37857 

3.2971 

0.00164 

1.06961 

0. 0041132 

0.38107 

J .2969 

0.00197 

1.06685 

0 • 0 G 38992 

0 . 36394 

0.301 J 

3.00209 

1.36417 

0. 0U37102 

0.38710 

0.3033 

0.00222 

1.06173 


PRANDTL 

NUMbER 


5 • o 0 6 2 
5.5001 
5 . 2 7 96 
4.9825 
4 , 7 0 b9 

4.4511 
4 .2 13 8 
3 .*934 
3.7888 
3.5987 
3.4222 

3.2582 
3 . 1 C bC 
2.9645 
2.8332 
2.7113 
2.5982 
2.4934 
2.3962 
2.3061 
2 .2229 

2.1459 
2 « u 7 49 
2 • u C 94 
1 .9492 
1.8940 
1.8435 
1.7975 
1.7556 
1.7178 
1 .6 838 

1.6535 
1.6267 
1 .6033 
1 .5832 
1.5663 
1.5525 
1.5419 
1 .5562 
1.5504 
1.5542 

1.5525 
1.5587 
1.5769 
1.5924 
1.6121 
1.6361 
1.6594 
1.6766 
1 .6983 
1.7356 

1.7367 

1.8093 

1.6370 

1 .9112 
1.9682 

2 .4 116 
2.0224 
1,9877 
1.9058 
1 .7988 

1 ,o789 
1 .4696 
1 .3142 
1.2011 
1.1196 
1 .0564 
1.j098 
0.9719 
C .9405 
0.9173 

0.695O 
0.8766 
u.6613 
0 .8465 
0.6379 
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G-2 


Thermodynamic properties of oxygen 


160 atm isobar 


TEMPERATURE 

VOLUME 

ISOTHERM 

DERIVATIVE 

KELVIN 

CC/GMOLE 

CC ATM/GMOLE 


* 56.191 

24.31 

303699 

56 

24.45 

295556 

60 

24.61 

286735 

62 

>4.76 

276101 

64 

24.92 

269652 

66 

25.0 6 

261364 

66 

25.25 

253296 

7 0 

25.42 

245363 

72 

25.59 

237644 

74 

25.76 

230074 

76 

25.94 

222673 

76 

26.11 

215436 

60 

26.30 

206361 

62 

26.46 

201444 

54 

26.67 

194665 

66 

26.66 

166078 

66 

27.06 

161623 

90 

>7.25 

17531b 

92 

27.46 

169154 

94 

27.66 

163134 

9b 

27.68 

157255 

96 

28.09 

151513 

no 

26.31 

145906 

102 

26.54 

140432 

104 

26.77 

135067 

106 

29.01 

1298 7u 

196 

29.25 

124778 

110 

29. 5G 

119606 

112 

29.75 

114960 

114 

30.02 

110230 

116 

30.29 

105617 

116 

30.57 

101119 

120 

30.65 

96733 

122 

31.15 

92460 

124 

31.45 

86296 

126 

31.77 

64241 

126 

32.10 

60294 

130 

32.44 

76144 

132 

32.79 

72309 

134 

33.15 

66513 

136 

33.53 

65 3 4u 

136 

33.93 

61640 

140 

34.34 

56369 

142 

34.77 

55175 

144 

35.22 

52056 

146 

35.69 

49226 

146 

36.16 

46326 

150 

36. 7C 

43597 

15 2 

37.23 

40953 

154 

37.61 

38437 

156 

36.40 

36C66 

156 

39.04 

33661 

16 0 

39.71 

31466 

16 5 

41.56 

26455 

170 

43.71 

22165 

175 

46.23 

16636 

16 0 

49.16 

15906 

155 

52.53 

13938 

190 

56.32 

12626 

195 

60.48 

11665 

2uD 

64.90 

11542 

210 

74.10 

11624 

220 

53.26 

12763 

230 

92.13 

140 05 

240 

100.64 

15360 

253 

106.72 

16743 

260 

116.52 

16105 

27(1 

124.06 

19452 

260 

131.36 

20 773 

290 

136.46 

22L64 

3 : 9 

145.42 

23333 

310 

152.22 

24613 

320 

156.94 

26765 

330 

165.57 

27001 

3*0 

1~72 » 1 2 

28223 


* TwO-PNASt 30UN0ARY 


ISOCMORE 

internal 

enthalpy 

DERIVATIVE 

ENERGY 


ATM/K 

J/GHOLE 

J/GMOLE 


39.06 

>6161.6 

-5767.3 

38.09 

>6066.5 

-5672.1 

37.02 

•5965 * 7 

-5566.6 

35.97 

>5863.1 

-5461.7 

34.94 

-5760.6 

•5356.6 

33.94 

-5656.3 

-5251.6 

32.97 

-5556.0 

-5146.7 

32.02 

-5453.9 

-5041.5 

31.09 

-6351.5 

-4937.0 

30.16 

-5249.9 

-4432.3 

29.30 

-5148.0 

-4727.6 

2 6.44 

-5046.3 

-4622.9 

27.60 

-4944.6 

-4516.3 

26.78 

-4643.0 

-4413.7 

25.99 

-4741.4 

-4309.1 

25.21 

-4639.9 

-4204.5 

24.46 

-4538.5 

-4099.9 

23.72 

-4437.1 

-3995.3 

23.01 

-4335.8 

-3690.6 

22.31 

-4234.4 

•3765.9 

21.63 

-4133.1 

-3661.2 

20.97 

-4031.6 

-3576.3 

23.33 

-3930.4 

-3471.4 

19.71 

-3629.1 

-3366.4 

19.10 

-3727.7 

-3261.2 

L6.51 

-3626.2 

-3155.9 

17.93 

-3524.7 

-3050*5 

17.37 

-3423.0 

-2944,8 

Lb. 63 

-3321.3 

-2636.9 

16.30 

-3219.4 

-2732.6 

15.79 

-3117.4 

-2626.4 

15.29 

•3015.2 

-2519.7 

14.60 

-2912.8 

-2412.6 

14.33 

-2610.2 

-2305.2 

13.66 

-2707.3 

-2197.4 

13.42 

-2604.1 

-2 0 69.1 

12.96 

-2500.6 

-1960.3 

12.53 

-2395.4 

-1669.6 

12.05 

-2290.1 

-1758.5 

11.63 

-2164.1 

-1646*6 

11.22 

-2077.4 

-1533.6 

13.61 

-1970.2 

-1420.1 

10.43 

-1662.2 

-1305.5 

n.oi 

-1753.9 

-1190.2 

9.63 

-1644.9 

-1074. G 

9.32 

-1534.4 

-956.2 

8.91 

-1424.4 

-637.9 

6*54 

-1313.3 

-716.4 

8.17 

-1201.4 

-597.8 

7.66 

•1066.2 

-475.3 

7.44 

-975. J 

-352.5 

7 .27 

-659.4 

-226.5 

6.66 

-743.3 

-99.6 

6.10 

-446. b 

22 7.2 

5.36 

-143.2 

565.5 

4.73 

166.6 

916*3 

4.14 

460.9 

1277.9 

3.62 

795.1 

1646.7 

3.17 

1104.2 

2U17.3 

2.79 

1403.1 

2363.6 

2.47 

1667.7 

2735.6 

2.00 

2206.7 

3407.9 

1.67 

2661.2 

40 11.1 

1.43 

3064.4 

4556.4 

1.26 

3430.2 

5061.6 

1.12 

3766.2 

5626.6 

1.C2 

4081. 2 

5970.3 

Q .939 

4379.8 

6391.0 

0 . 666 

4665.1 

6794.6 

3 . 508 

4939.4 

7164.2 

G . 760 

5204.6 

7562.2 

Q . 717 

5462.2 

7930.0 

3.661 

5714.6 

6291.4 

3 .64 6 

5962.2 

fib 46.5 

0.620 

6205.9 

8996.2 


ENTROPY 

C M C 

v£l 

OCI TY 


v p 

OF 

SO J NO 

J/GMOLE-K 

J7C HOLE -K 

N/ 

SEC 


o 7 . 59 

35.76 

52.66 

1193 

b 9 . 26 

35.39 

52.64 

1189 

71.04 

35.01 

52.60 

1165 

72.76 

34.63 

52.55 

1155 

74.43 

34.27 

52.51 

1144 

76.05 

33.93 

52.46 

1131 

77.61 

33.59 

52.44 

1119 

79.13 

33.27 

52.41 

1105 

8 3.61 

32.96 

52.38 

1094 

82.04 

32 .65 

52.35 

1081 

83.44 

32.36 

52.33 

1065 

84.83 

32.08 

52.31 

1055 

36.12 

31.61 

52.30 

1042 

a7.42 

31,54 

52.29 

1025 

86.68 

31 .29 

52.29 

1015 

39.91 

31.04 

52.29 

1002 

81.11 

30.6: 

52.29 

985 

92.26 

30 .57 

52.31 

975 

93.43 

30.34 

52.33 

961 

44.56 

30.11 

52.35 

946 

95.66 

29.90 

52.39 

934 

96.74 

29.66 

52.43 

921 

97.63 

29.47 

52.48 

907 

96.64 

29.26 

52.54 

894 

99.66 

29.06 

52.61 

88Q 

1 j J . 87 

28.66 

52.69 

867 

1*1.65 

26.65 

52. 78 

853 

1*2*82 

26.45 

52.88 

846 

1UJ.78 

20.24 

53.00 

827 

1*4*72 

26.0 3 

53.13 

813 

1*5.64 

27.82 

53.27 

803 

1*6.55 

27.60 

53.42 

787 

107.45 

27.38 

53.59 

774 

1*8.34 

27.15 

53.78 

761 

1*9.22 

26.91 

53.98 

749 

110.08 

26.67 

54.20 

736 

110.94 

26.42 

54.44 

724 

111.80 

26.94 

55.52 

705 

H2.65 

26.64 

55.73 

690 

113.49 

26.73 

56.21 

675 

114.32 

26.62 

56.59 

662 

H5.15 

26.49 

57.03 

646 

115.96 

26.36 

57.55 

635 

116.60 

26.23 

57.84 

621 

117.61 

26.12 

56.36 

607 

116*42 

26.01 

59.28 

596 

119.23 

25.91 

59.55 

581 

no. 03 

25.62 

60.06 

567 

120.83 

25.74 

60.55 

552 

m.63 

25.67 

61.71 

541 

122.42 

25.59 

61.36 

523 

123.22 

25.52 

63.81 

516 

124.02 

26.06 

64.45 

497 

126.03 

25.74 

66.30 

465 

126.05 

25.66 

66.71 

434 

130.36 

25.63 

71.13 

405 

132.12 

25.54 

73.01 

379 

134.14 

25.36 

73.95 

359 

136.12 

25.19 

73.73 

342 

138 .32 

24.97 

72.42 

330 

139.63 

24.73 

69.96 

322 

143.09 

24.25 

63.61 

313 

145.90 

23.77 

57.42 

312 

148.33 

23.35 

52. 4J 

316 

150.47 

22.99 

48.61 

321 

1>2 . 36 

22.69 

45.2 9 

325 

154.11 

22 .41 

43.07 

332 

155.70 

22.16 

41.23 

339 

157.17 

21.92 

39.66 

345 

156.54 

21.67 

36.34 

352 

169.62 

21.43 

37.33 

359 

161.02 

21.22 

36.51 

365 

lo2 « 17 

21.07 

35.80 

372 

loJ.26 

20.95 

35.22 

379 

lo4. 31 

20.65 

34.74 

38b 
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THERMODYNAMIC PROPERTIES OF OXYGEN 


C-2 


160 ATM ISOBAR 


TEMPERATURE 

DENSITY 

V (OH/0 V)p 

V COP /DUJy 

-V<OP/OV) T 

KELVIN 

GMOLE/CC 

J/GNOLE 

CC-ATM/J 

ATM 

* 56.191 

0.041132 

16638.01 

26.575 

12491.64 

56 

0.040699 

16705.56 

25.313 

12068. C6 

60 

0.040641 

16558.16 

25.017 

11653.30 

62 

0.040363 

16609.69 

25.716 

11230.54 

64 

0.040124 

16260.06 

25.409 

10619.52 

66 

0.339665 

16109.21 

25 .097 

10419.96 

66 

0.039605 

15957.11 

26.760 

10031.66 

70 

0.039344 

15803.66 

24.460 

9654.33 

72 

0.039063 

15646. 90 

24.136 

9267.73 

74 

0.036621 

15492.66 

23.610 

6931.63 

76 

0.036556 

15336.96 

23 .661 

6565.76 

76 

0.036294 

15175.69 

23.150 

6249.95 

60 

0.036030 

15014.61 

22 .617 

7923.91 

62 

0.037764 

14652.27 

22 .464 

7607.43 

84 

0.037496 

14667.96 

22.150 

7300.28 

66 

0.037230 

14521.91 

21.817 

7002.24 

66 

0.036962 

16353.96 

21 .466 

6713.10 

90 

0.036692 

14166.06 

21.152 

6632.64 

92 

0 • 0 36 4 2 C 

14012.17 

20.622 

6160.65 

94 

0.036146 

13636.20 

20.695 

5696.93 

96 

0.035673 

13662.07 

20.170 

5641.27 

96 

0.035597 

13663.70 

19.666 

5393.46 

100 

0.035320 

13303.03 

19.531 

5153.36 

102 

0.035040 

13119.95 

19.217 

4920.72 

104 

0.034756 

12936.41 

16.909 

6695.39 

106 

0*034474 

12746.33 

16*666 

4677.18 

106 

Q . 034166 

12555.63 

16.308 

4265.92 

110 

0.033699 

12362.23 

18.017 

4061.45 

112 

0.033606 

12166.09 

17.733 

3663*59 

114 

0.033314 

11967.06 

17 .457 

3672,19 

116 

0.033016 

11765.21 

17 .168 

3467.10 

116 

0.032716 

11560 .43 

15 .926 

3306.18 

120 

0.032412 

11352.67 

15.677 

3135.29 

122 

0.032104 

11142.05 

15.635 

2966.33 

124 

0.331792 

10926.62 

15.203 

2607.06 

126 

0.031476 

10712.72 

15.961 

2651.53 

12 6 

0.031155 

10694.90 

15.767 

2501.54 

130 

0.030830 

10400.15 

15.091 

2347.51 

132 

0.030500 

10196.23 

14.727 

2205.42 

134 

0.030164 

9965.16 

14.626 

2066.64 

136 

0*029622 

9785.57 

14.131 

1939.65 

138 

0.029475 

9561.34 

13.669 

1616.62 

140 

0.029121 

937 7.45 

13.587 

1699.73 

142 

0.026761 

9166.66 

13.270 

1566.91 

144 

0.026395 

6957.36 

12.967 

1476.22 

146 

0.026020 

6770.34 

12.792 

1379.36 

146 

0.027639 

6557.66 

12 . 644 

1260.47 

15 0 

0.027251 

6356.96 

12.139 

1168.06 

152 

0.026657 

6150.31 

11.620 

1099.66 

154 

0.026451 

7960.41 

11.610 

1016.66 

156 

0.026042 

7747.09 

11.162 

939.29 

15 6 

0.025616 

7572.33 

11 .120 

862.75 

16 0 

0.025163 

7432.19 

10 .476 

792.97 

165 

0.024062 

6923.07 

9.645 

636.54 

170 

0.022676 

6470.49 

9.172 

507.04 

175 

0.021631 

6061.66 

9.533 

403.15 

160 

0.020342 

5707.13 

7.966 

323.55 

165 

0.019037 

5626.13 

7.466 

265.34 

190 

0.017755 

5217.26 

7.065 

224.17 

195 

0.016535 

5090.24 

5.760 

196.17 

20 0 

0.015409 

5030.97 

5.489 

177.65 

210 

0.013496 

5065.41 

6.100 

159.57 

22 0 

0.012010 

5279.93 

5.64Q 

153.29 

23 0 

0.010654 

5554.73 

5.661 

152.01 

240 

0.009936 

5673.72 

5.535 

152.62 

250 

0.009196 

6203.96 

5.367 

154.00 

260 

0.006562 

6544.73 

5.316 

155.36 

270 

0.006061 

6687.51 

5.254 

156.60 

260 

0.007612 

7227.31 

5.206 

156.13 

290 

0.007222 

7562.20 

5.160 

159.35 

300 

D. 006677 

7885.36 

5,154 

160.45 

310 

0.006570 

6196.34 

5.165 

161. C4 

32 0 

0.006292 

6525.66 

5.135 

162.13 

330 

0 *1106060 

6657.36 

5.126 

163.06 

340 

0.005810 

9169.67 

5.118 

163.96 


(OV/DT^V 

THERMAL 

VISCOSITY 

THERMAL 

DIELECTRIC 

PRANOTL 

CONDUCTIVITY 


JIFFUSIVITY 

CONSTANT 

NUMdER 

1/KELVIN 

HM/CH-K 

G/CM-5 
X 10 3 

SQ CM/SEC 



0. 0 (.31268 

1.95242 

6.6939 

0.0009C 

1.5 7351 

5.6447 

0.0031511 

1.93766 

6.3043 

0.00090 

1.56976 

5.3524 

0.0031765 

1.92071 

5.9029 

0.00090 

1.56562 

5.0516 

0.0032026 

1.90300 

5.5301 

0.0009C 

1.56146 

4.7726 

0 .0032296 

1.66464 

5.1639 

0 .00089 

1.55733 

4.5136 

0.0032575 

1.86603 

4.6623 

0.00069 

1.55319 

4.2732 

0.0032664 

1.64670 

4.5635 

0.00089 

1.54964 

4.0499 

0.0033163 

1.82668 

4.2859 

0 *0006 9 

1.54489 

3.6424 

0.0033472 

1.60662 

4.Q261 

0.00088 

1.54074 

3.6497 

0.0033793 

1 ■ 7 6594 

3.7665 

0.00066 

1.53659 

3.4707 

0.0034126 

1.76469 

3.5656 

0.00967 

1.53243 

3.3043 

0.0034472 

1.74349 

3.3589 

0.00067 

1.52626 

3.1497 

0.0034832 

1.72179 

3.1666 

0.00067 

1 . 5 2 4(1 9 

3.0060 

0. 0035207 

1.69960 

2.9679 

0.00066 

1.51991 

2.6725 

0.0035596 

1.67756 

2.8216 

0.00066 

1.51572 

2.7465 

0.0036006 

1.65510 

2.6673 

0.00085 

1.51152 

2.6334 

0.0 036432 

1.63243 

2.5237 

0. 0008 4 

1.50731 

2.5265 

0.0436676 

1.60959 

2.3902 

0.00064 

1.50309 

2.4274 

0.0037344 

1.50659 

2 • 26b J 

0.00063 

1.49685 

2.3355 

0.0037633 

1 .56346 

2.1504 

0.00063 

1.49460 

2.2504 

0. 0036346 

1.54022 

2.0429 

0.00062 

1.49034 

2.1715 

0.0036665 

1.51666 

1.9429 

0.00061 

1.466.5 

2 . L 967 

0.0039451 

1.49346 

1.6496 

0.00061 

1.46175 

2 .0314 

0.0440047 

1.46999 

1.7631 

0.00060 

1.47743 

1.9694 

0.0040676 

1.44647 

1.6624 

0.0 0079 

1.473U8 

1.9124 

0.0041339 

1.42292 

1.6073 

0.00076 

1.46071 

1.6600 

0.0042039 

1.39935 

1.5373 

0 .00076 

1.46431 

1.0121 

0.0042779 

1.37577 

1.4720 

0.00077 

1.45966 

1.7653 

0.0043563 

1.35220 

1.4112 

0.00076 

1.45542 

1.7255 

0.0044394 

1.32665 

1.3545 

0.00075 

1.45092 

1.6925 

0.0445275 

1.30512 

1.3015 

D. 00074 

1.44636 

1.6601 

0.0046211 

1.26162 

1.2521 

0.00073 

1.44161 

1.6311 

0.0047205 

1.25616 

1.2060 

0.00072 

1.43719 

1.6053 

0.0046264 

1.23475 

1.1629 

0.00072 

1.43253 

1.5626 

0.0049391 

1.21140 

1.1226 

0.00071 

1.42761 

1.5632 

0.0050594 

1.16811 

1.0849 

0.00070 

1.42304 

1.5466 

0.0051877 

1.16469 

1.0496 

0.00069 

1.41621 

1.5330 

Q. 0053367 

1.14162 

1.0166 

0.00067 

1.41333 

1.5449 

0. 0054656 

1.11662 

0.9857 

0.00066 

1.40639 

1.5343 

0.0056294 

1.09590 

0.9566 

0 .00065 

1.40337 

1.5333 

0.0057620 

1.07306 

0.9292 

0.00064 

1.39627 

1 .5314 

0.0059525 

1.05036 

0.9035 

0.00062 

1.39310 

1.5332 

0.0061374 

1.02777 

0.6794 

0.00061 

1.36765 

1.5390 

0.0063095 

1.00543 

0.6614 

0.00060 

1.36253 

1 .5466 

0.0065152 

0.96325 

0.6435 

0.00059 

1.37713 

1.5645 

0.0067566 

0.96106 

0.6254 

0.00056 

1.37159 

1.5909 

0.0069590 

0.93929 

0.6075 

Q. 00057 

1.36611 

1.6000 

0.0071669 

0.91772 

0.7697 

0.00056 

1.36033 

1.6152 

0.0474267 

0.69643 

0.7719 

0.00055 

1.35457 

1.6293 

0.0077526 

0.87521 

0.7541 

0.00054 

1.34666 

1.6617 

0.0079209 

0.85458 

0.7366 

0.00053 

1.34273 

1 .6529 

0.0064264 

0.83372 

0.7167 

0.00051 

1.33655 

1.7169 

0.0066721 

0.81335 

0.7010 

0.00050 

1.33031 

1.7361 

0.0695773 

0.76383 

0.6574 

0.00046 

1.31422 

1.7833 

0. 0106163 

0.71857 

0.6143 

0.00046 

1.29736 

1.6357 

0.0117332 

0 .68189 

0.5725 

0.00044 

1.27900 

1.8661 

0.0127921 

0.64674 

0.5326 

0.00044 

1.26160 

1.8768 

0.0136340 

0.61353 

0.4956 

0.00044 

1.24374 

1 .6667 

0.0141327 

0.58283 

0.4624 

0.00045 

1.22616 

1 .6260 

0.0142272 

0.55492 

0.4335 

0.00046 

1 • 2 09b2 

1.7681 

0.0139057 

0.52980 

0.4093 

0.00049 

1.19449 

1.669Q 

0.0125069 

0.48662 

0.3731 

0.00057 

1.169J5 

1.5237 

0.0106754 

0.45597 

0.3496 

0.00066 

1.14955 

1.3757 

0.0094386 

0.43440 

0.3341 

0.00076 

1.13453 

1.2601 

0.0462762 

0.41964 

0.3240 

0 .00067 

1.12271 

1.1729 

0.0472997 

0.40915 

0.3174 

0.00096 

1.1 1325 

1.0979 

0.0465613 

0.40236 

0.3131 

0.00109 

1.10541 

1.0475 

0 .04 59656 

0.39786 

0.3105 

0 .00120 

1.0 9660 

1.0055 

0.0054900 

0.39504 

0.3091 

0.00131 

1.0 9314 

0 .9702 

0.0450693 

0.39295 

0.3066 

0.00142 

1.06622 

0.9406 

0.0047341 

0.39339 

0.3068 

0.00153 

1.06369 

0.9157 

0.0444549 

0.39453 

0.3095 

0.00165 

1.06004 

0.6950 

0.0041995 

0.39620 

0.3107 

0.00176 

1.07657 

0.8774 

0.0039766 

0.39831 

0.3122 

0.00167 

1.07343 

0 .8627 

0.0037803 

0.40061 

0.3140 

0.00199 

1.07057 

0 .6504 
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C-2 


THERMODYNAMIC PROPERTIES OF OX YGc.N 


180 ATM ISOBAR 



temperature VOLUME 

ISOTHERM 

ISOCMORE 


DERIVATIVE 

DERIVATIVE 

KELVIN CC/GMOLE 

CC ATM/GMOLE 

ATH7K 


* 56.417 

24.29 

306095 

39.10 

58 

24.41 

299005 

38.23 

60 

24.56 

290215 

37.16 

62 

24.72 

281613 

36.12 

64 

24.66 

273196 

35.09 

66 

25.04 

264961 

34.10 

68 

25.20 

256906 

33.12 

70 

25.36 

2 49 J 26 

32.17 

72 

25.53 

241321 

31.25 

74 

25.70 

233766 

30.34 

76 

25.66 

226419 

29.46 

78 

26.05 

219210 

28.61 

80 

26.23 

212178 

27.77 

62 

26.41 

205298 

26.96 

84 

26.60 

196575 

26.16 

86 

26.70 

192006 

25.39 

68 

26.96 

185569 

24.64 

90 

27.17 

179319 

23.91 

92 

27.37 

173196 

23.29 

94 

27.5 7 

167216 

22.50 

96 

27.78 

161376 

21.83 

98 

27.99 

155675 

21.18 

100 

28.20 

150106 

20.54 

102 

28.42 

144675 

19.92 

10 4 

28.65 

139372 

19.32 

106 

28.66 

134197 

18.73 

138 

29.12 

129147 

18.16 

110 

29.36 

124221 

17.61 

112 

29.60 

119416 

17.07 

114 

29.86 

114730 

16.55 

116 

30.12 

110161 

16.04 

118 

30.39 

105707 

15.54 

120 

30.66 

10l36o 

15.06 

122 

30.95 

97137 

14.60 

124 

31.24 

93013 

14.14 

126 

31.54 

69007 

13.79 

128 

31.65 

65104 

13.27 

130 

32.17 

6 1 0 7 0 

12.84 

132 

32.50 

77266 

12. 36 

134 

32.65 

73526 

11.94 

136 

33.20 

70 355 

LI. 56 

138 

33.57 

bbobl 

11.16 

140 

33.96 

63390 

10.78 

142 

34.35 

6024/ 

1C .36 

144 

34.77 

57112 

9.98 

146 

35.20 

54271 

9.72 

148 

35.65 

51421 

9.28 

150 

36.12 

48713 

8.93 

15 2 

36.61 

46086 

8.57 

154 

37.12 

43580 

8.30 

156 

37.65 

412 90 

7.87 

158 

38.21 

36626 

7.70 

160 

38.80 

36631 

7.32 

165 

40.40 

31546 

6.56 

170 

42.21 

27118 

5.87 

175 

44.27 

23362 

5.23 

18 0 

46.62 

20309 

4.65 

165 

49.26 

17949 

4.14 

190 

52.21 

16200 

3.67 

195 

55.45 

14965 

3.28 

200 

56.92 

14217 

2.93 

210 

66.36 

13724 

2.38 

220 

74.06 

14146 

1.99 

230 

61.73 

15028 

1.71 

240 

99.23 

16168 

1.50 

250 

96.43 

1743d 

1.3J 

260 

103.42 

18 722 

1.20 

270 

110.19 

20015 

1.10 

260 

116.77 

21296 

1*02 

290 

123.17 

22575 

0.942 

30 0 

129.44 

23814 

0.683 

310 

135.56 

25009 

0.626 

32 0 

141.59 

2617b 

0 .782 

330 

147.55 

27326 

0.744 

34 0 

153.54 

26688 

0.717 


internal 

ENTHALPY 

ENTROPY 

C v Cp 

ENERGY 

J/GHOLE 

J/GMOLE 

J/GMOLE-K 

J/G MOLE -K 


-6157.8 

-5714.8 

o7 . 65 

35.77 

52.62 

-6076.8 

-5631.6 

69.10 

35.4b 

52.55 

-5974.5 

-5526.5 

70.88 

35.07 

52.53 

-5872.3 

-5421.4 

72.60 

34.70 

52.48 

-5770.2 

-5316.5 

74,27 

34.35 

52.44 

-5668.3 

-5211.7 

75.88 

3 4.00 

52.40 

-5566.5 

-5106.9 

77.45 

33.67 

52.35 

-5464.8 

-5QC2.2 

7 8.96 

33.35 

52.32 

-5363.3 

-4897.6 

80.44 

33.04 

52.28 

-5261.9 

-4793.1 

81.87 

32.74 

52.25 

-5160.5 

-4688.6 

63.26 

32.45 

52.22 

-5059.3 

-4584.2 

84.62 

32.17 

52.20 

-4958.2 

-4479.8 

45.94 

31.90 

52.17 

-4857.1 

-4375.4 

67.23 

31.64 

52.16 

-4756.2 

-4271.1 

88.49 

31.39 

52.14 

-4655.3 

-4166.8 

89.71 

31.14 

52.13 

-4554.5 

-4062.6 

90.91 

30.90 

52.13 

-4453.8 

-3958.3 

92.08 

30 .67 

52.13 

-4353.2 

-3854.0 

93.23 

30.44 

52.14 

-4252.5 

-3749.7 

94.35 

30 .22 

52.15 

-4152.0 

-3645.3 

95 .45 

30.01 

52. 17 

-4051.4 

-3540.9 

96.52 

29.79 

52.20 

-3950.9 

-3436.5 

97.58 

29.59 

52.24 

-3850.4 

-3332.0 

98.61 

29.38 

52.28 

-3749.9 

-3227.4 

09.63 

29.17 

52.33 

-3649.4 

-3122.7 

1 8 0 . 63 

28.97 

52.39 

-3548.8 

-3L17.8 

lb 1 . 61 

20.77 

52.45 

-3448.3 

-2912.8 

162.57 

28.56 

52.53 

-3347.6 

-2807.7 

1-3.52 

28.35 

52.62 

-3246.9 

-2702.4 

1-4.45 

28.14 

52.71 

-3146.1 

-2696.8 

1-5.37 

27.93 

52.82 

-3045.2 

-2491. C 

1-6.27 

27.71 

52.94 

-2944.2 

-2385. C 

1-7.16 

27.48 

53.07 

-2843*1 

-2278.7 

1 - 0 * 04 

27.24 

53.21 

-2741.7 

-2172. U 

1-0.91 

27.00 

53. 3o 

-2640.2 

-2C65.0 

1.9.77 

26.74 

53.53 

-2538.5 

-1957.6 

110.61 

26.40 

53.72 

-2435.1 

-1648.4 

111.46 

27.00 

54,74 

-2331.8 

-1739.0 

1*2,29 

26.91 

54. 85 

-2228.0 

-1629.0 

113.12 

26 .81 

55.20 

-2123.5 

-1518.0 

113.94 

26.70 

55. 6o 

-2018.7 

-1406.4 

114.76 

26.50 

56.00 

-1913.3 

-1293.9 

U5.57 

26.46 

56.45 

-1807.6 

-1181. C 

116.37 

26.33 

56.6 J 

-1701.6 

-1167.4 

117.16 

26.19 

56.9s 

-1594.4 

-952.3 

117.96 

26.00 

58.00 

-1487.3 

-837.1 

118.74 

25.97 

57.80 

-1379.7 

-720.9 

119.52 

25.87 

58.35 

-1271.6 

-604.0 

1*0.29 

25 .78 

53.6* 

-1162.5 

-485.5 

121, 07 

25.70 

59.60 

-1353.5 

-366.8 

1*1.83 

25 .62 

59.25 

-942.9 

-245.9 

122.60 

25.54 

61.22 

-831.9 

-124.2 

1*3.37 

26.07 

61.79 

-549.5 

187.3 

1*5.29 

25.71 

62.97 

-263.2 

506.7 

127.19 

25.61 

64.65 

27.2 

834.6 

129.09 

25.55 

66.31 

320.5 

1170.7 

130.99 

25.45 

67.70 

614.2 

1512.7 

132.86 

25 .30 

68.66 

904.9 

1857.2 

134.70 

25.12 

63.87 

1189.5 

2200.8 

186.48 

24.91 

60.40 

1464.9 

2539.4 

138 . 20 

24. 7Q 

67. C6 

1981.1 

3191.3 

141.38 

24.28 

63.06 

2446.1 

3796.9 

144.20 

23.86 

58.15 

2864.8 

4355.4 

146.68 

23.47 

53.77 

3246.1 

4873.5 

1*8.89 

23.12 

50.16 

3596.4 

5355.2 

150.06 

22.01 

46.65 

3923.9 

5810.1 

lt>2 . 64 

22.53 

44.35 

4233.4 

6243.1 

154.27 

22.27 

42. 40 

4528.2 

6657.9 

155.78 

22.02 

40.74 

4810.9 

7C57.3 

157.19 

21.70 

39.30 

5083.* 

7*4 4.2 

158.50 

21.53 

38.20 

5347.0 

7819.4 

159.73 

21.29 

37.05 

5603. J 

0185.4 

lbO.09 

21.35 

36.25 

5852.3 

8543.3 

loi.99 

20 .00 

35.5* 

6098.7 

8899.0 

loJ.Q5 

2a .65 

35.21 


♦ TMO-PHASE dOUNDARY 


VELOCITY 
OF SOUND 

m/se: 


1194 
1185 
1173 
1161 
1 149 
1137 
1125 
1112 
noa 

1087 

1074 

1Q61 

1048 

1035 

1022 

1009 

996 

982 

969 

955 


943 

929 

916 

903 

890 

877 

864 

851 

836 

825 


812 

800 

787 

775 

763 

751 

739 

721 

7C6 

692 

6 SO 
667 
655 
64 3 
627 
618 
6G2 
590 
576 
566 

56 i 
5*3 
524 
495 

431 

41 * 

393 
3 7 j 
361 

360 

335 
330 
330 
333 

336 
342 
347 
35 3 
359 

366 

371 

378 

364 

394 


224 



THERMODYNAMIC PROPERTIES of OXYGtN 


02 


100 ATM ISOBAR 


TEMPERATURE 

DENSITY 

V (OH/OV)p 

V (DP/DUKi 

-V (OP/DV ) T 

KELVIN 

GMOLE/CC 

J/GMOLE 

CC- ATM/J 

ATM 

* 56 ■ Li 7 

0.041169 

16957.66 

25.551 

12601.59 

5* 

0.040967 

16644.62 

26.321 

12249.23 

60 

0.040711 

16700.63 

26.026 

11014.66 

62 

0.040454 

16555.65 

25.724 

11392.49 

64 

0.040196 

16409.62 

25.416 

10981.85 

66 

0.039941 

16262.46 

25.106 

10562.70 

60 

0.039663 

16114.19 

24.790 

10194.77 

70 

0.039425 

15964.66 

24.471 

9617.82 

72 

0.039166 

15613.93 

24.146 

9451.61 

74 

0.030907 

15661.82 

23.622 

9095.68 

76 

0.036647 

15508.37 

23.494 

8750.41 

70 

0.036306 

15353.45 

23.164 

6414.95 

SO 

0.036125 

15197.04 

22.834 

8089.28 

02 

0.037863 

15039.07 

22.502 

7773.16 

04 

0.037600 

14679.47 

22.171 

7466.37 

06 

0.037336 

14716.21 

21.639 

7166.66 

as 

0.037071 

14555.18 

21 .509 

6679.69 

90 

0.036605 

14390.32 

21.161 

6599.77 

92 

0.036537 

14223.56 

20 .854 

6326.12 

94 

0.036269 

14054.65 

20 .530 

6064.72 

96 

0.035999 

13864.06 

20 .209 

5609.37 

96 

0.035726 

13711.18 

19.692 

5561*69 

100 

0.035455 

13536.09 

19.579 

5322.06 

102 

0.035160 

13356.69 

19.271 

5069.71 

104 

0.034904 

13176.94 

16.969 

4664.65 

106 

0.034626 

12996.75 

16 .672 

4646.69 

106 

.0.034346 

12812.02 

16.362 

4435.66 

110 

0.034063 

12624.66 

18.096 

4231.40 

112 

0.033779 

12434.67 

17 . 823 

4033.73 

114 

0.033492 

12241.67 

17 .556 

3642.50 

116 

0.033202 

12046.26 

17.297 

3657,55 

116 

0.032909 

11647. 60 

17.046 

3476.74 

120 

0.032614 

11646.39 

16.810 

3305.92 

12 2 

0.332315 

11442.14 

15 .561 

3136*96 

124 

0.032012 

11235.10 

16.365 

2977.73 

126 

0.031706 

11025.56 

15.159 

2622.11 

12 6 

0.031397 

10614.15 

15.963 

2671.99 

130 

0.031064 

10740.77 

15.301 

2520.01 

132 

0.030767 

10546.30 

14.931 

2377.27 

134 

0.030446 

10350.31 

14.629 

2236.58 

136 

0.030119 

10161.46 

14.373 

2109.94 

130 

0.029767 

9967.61 

14 . 0 9 0 

1965.61 

140 

0 .029449 

9774.62 

13.641 

1667.02 

142 

0.029106 

9577.45 

13.526 

1753.66 

144 

0.026762 

9374.57 

13 .251 

1642.66 

146 

0.026406 

9196.34 

13 .121 

1541.63 

146 

0.026049 

0998.10 

12.736 

1442.313 

15 0 

0.027665 

6609.79 

12.472 

1346.61 

152 

0.027317 

0618.32 

12 .163 

1256.92 

154 

0.026939 

6442.26 

11 .990 

1174.01 

156 

0 .026560 

6253.77 

11 .570 

1096.67 

156 

0.026166 

6060.12 

11 .517 

1015.96 

16 0 

0.025771 

7 966.95 

10 .900 

944.04 

165 

0.024753 

7491.68 

10 .313 

760.64 

170 

0.323690 

7071.32 

9.66 2 

642.43 

175 

0.022567 

6666.50 

9.072 

527.67 

160 

0.021452 

6339.04 

8.523 

435.67 

1S5 

0.020299 

6046.28 

8.053 

364.33 

19 0 

0.019152 

5814.69 

7,639 

310.27 

195 

0 .018035 

5643.35 

7.292 

270.25 

20 0 

0.016973 

5530.78 

5.970 

241.31 

210 

0.015070 

5472.17 

5.514 

206.62 

220 

0.013503 

5576.70 

5.101 

191.02 

230 

0.012236 

5761.07 

5.955 

163.60 

240 

0.311207 

6046.71 

5.796 

161.19 

25 0 

0.310370 

6350 .29 

5 .616 

160.63 

26 0 

0.009670 

6667.96 

5.527 

161.04 

270 

0.009075 

6992.93 

5.449 

161.64 

290 

0.006564 

7319.54 

5.383 

182.39 

290 

0.006119 

7646.24 

5.329 

163.28 

300 

0.007726 

7961.17 

5 .307 

163.96 

310 

0.007377 

6272.01 

5 .261 

164.49 

32 0 

0.007063 

6565. 06 

5.263 

164.67 

33 0 

0.006770 

8646. 97 

5.274 

165.16 

340 

0.006513 

9172.74 

5.333 

166.64 


(OV/OT^/V 

THERMAL 

VISCOSITY 

THERMAL 

01 ELECTRIC 

PRANOTL 

1/ KELVIN 

ONOUCTIVITY 

MW/CM-K 

G/CM-S 

x to 3 

DIFFUSIVITY 
SQ CH/SEC 

CONSTANT 

NUMBER 

0.0031029 

1.95515 

6.7576 

0.0009C 

1.57410 

5 .6636 

0.0031214 

1.94246 

6.4145 

0.00090 

1.57084 

5.4260 

0.0031454 

1.92563 

6.0062 

0.00090 

1.56673 

5.1215 

0 .0031701 

1.90653 

5.6306 

0.00090 

1.562d 2 

4.0390 

0.0031956 

1.89062 

5.2802 

0.00090 

1.55661 

4.5767 

0*0032216 

1*67215 

4.9544 

0.00069 

1.55440 

4.3332 

0. Oli 32490 

1.65315 

4.6517 

0.00069 

1,55029 

4.1069 

0.0332770 

1*63367 

4.3703 

0.00069 

1.54610 

3.8967 

0.0033061 

1.81375 

4.1066 

0.00009 

1.54207 

3.7013 

0.0033361 

1.79342 

3.6658 

0.00000 

1.53795 

3.5197 

0.0033673 

1.77271 

3.6399 

0.00006 

1.53364 

3.3509 

0.0033996 

1.75167 

3.4299 

0.00007 

1.52971 

3.1939 

0.0034331 

1 « 7 3 032 

3.2347 

0.00007 

1.52559 

3.0480 

0.0034660 

1.70669 

3.0531 

0.00007 

1.52145 

2.9124 

0.0035043 

1.66661 

2.6643 

0.00006 

1.51731 

2.7863 

0.0035421 

1.66471 

2.7273 

0.00006 

1.51317 

2.6692 

0.0035616 

1.64242 

2.5612 

0.00005 

1.50901 

2.5604 

0.0036227 

1.61995 

2.4454 

0.00064 

1.50485 

2.4593 

0.0036657 

1.59733 

2.3169 

0.00064 

1.50067 

2.3655 

0.0037107 

1.57459 

2.2013 

0.00063 

1.49649 

2.2786 

0.0037576 

1.55174 

2.0916 

0.U0063 

1.49229 

2 .1980 

0.0036072 

1.52660 

1.9 696 

0.00062 

1.4600 7 

2 .1233 

0 .0036590 

1.50579 

1.6949 

0.00061 

1.40364 

2.0543 

0.0039134 

1.46273 

1.8065 

0.00061 

1.47959 

1.9905 

0.0039706 

1.45963 

1.7262 

0.00080 

1.47533 

1.9317 

0.0040307 

1.43650 

1.6475 

0.00079 

1.47104 

1 .0776 

0.0040941 

1.41337 

1.5760 

0.00070 

1.46673 

1.6270 

0. 0041610 

1.39023 

1.5093 

0.00078 

1.46239 

1.7023 

0.0042315 

1.36711 

1.4471 

0.00077 

1.45603 

1.7406 

0.0043061 

1.34402 

1.3691 

0.00076 

1.45363 

1.7027 

0. 0043649 

1.32096 

1.3350 

0.00075 

1.44921 

1.6603 

0.0044663 

1.29794 

1.2644 

0.00075 

1.44475 

1.6372 

0. 00 45566 

1.27497 

1.2372 

0.00074 

1.44026 

1.6Q94 

0. Q 046503 

1.25207 

1.1931 

0.00073 

1.43572 

1.5045 

0.0047497 

1.22923 

1.1516 

0.00072 

1.43114 

1.5627 

0.0046552 

1.20647 

1.1132 

0.00071 

1.42652 

1.5436 

0.0049673 

1.16379 

1.0771 

0.0007C 

1.42185 

1.5274 

0.0050966 

1.16135 

1.0434 

0.00060 

1.41715 

1.5370 

0.0051996 

1.13696 

1.0116 

0.00067 

1.41239 

1.5227 

0 .00 53332 

1.11669 

0.9621 

0.00066 

1.40756 

1.5171 

0.0054773 

1.09445 

0.9541 

0 . 00065 

1.40269 

1.5163 

0.0056181 

1.07239 

0.9276 

0.00064 

1.39774 

1.5141 

0.0057756 

1.05045 

0.9031 

0.00063 

1.39272 

1.5160 

0.0059101 

1.02676 

0.8602 

0.00062 

1.36766 

1.5135 

0.0060777 

1.00733 

0.6630 

0.00061 

1.38254 

1.5254 

0.0063052 

0.96581 

0.8455 

0.00060 

1.37729 

1.5546 

0.0064330 

0.96477 

0.6264 

0.00059 

1.37202 

1.5532 

0.0466236 

0.94394 

0.6113 

0.00050 

1.36660 

1.5673 

Q. 0066039 

0.92344 

0*7943 

0.00050 

1.36126 

1.5763 

0.0070696 

0. 90302 

0.7773 

0.00056 

1.35577 

1.6056 

0.0071782 

0.66316 

0.7607 

0.00056 

1.35024 

1.5947 

0.0075760 

0 .66323 

0.7436 

0.00054 

1.34455 

1.6483 

0.0077564 

0.64372 

0.7271 

0.00053 

1.33660 

1.6643 

0.0064054 

0.79651 

0.6661 

0.00051 

1.32412 

1.6951 

0.0091421 

0.75147 

0.6459 

0.00049 

1.30692 

1.7365 

0.0099199 

0.71261 

0.6070 

0.00040 

1.29327 

1.7651 

0.0106604 

0.67891 

0.5697 

0.00047 

1.27729 

1.7755 

0.0113526 

0.64712 

0.5346 

0.00046 

1.26120 

1.7727 

0.0116441 

0.61761 

0.5024 

0.00047 

1.24533 

1.7507 

0.0121200 

0.59059 

0.4734 

0.00046 

1.23000 

1.7135 

0.0121249 

0.56597 

0.4461 

0.00050 

1.21555 

1.6593 

0.0115245 

0.52235 

0.4079 

0.00055 

1.16995 

1.5390 

0.0104267 

0.46906 

0.3797 

0.00062 

1.16914 

1.4106 

0.0093005 

0.46468 

0.3602 

0.00071 

1.15250 

1.3027 

0.0062924 

0.44701 

0.3466 

O.OOOSG 

1.13910 

1.2161 

0.0073465 

0.43363 

0.3377 

0.00090 

1.12828 

1.1346 

0.0066512 

0.42492 

0.3314 

0 .00099 

1.11929 

1.0609 

0.0060636 

0.41659 

0.3272 

0 .00109 

1.11169 

1.J357 

0 • OC 55653 

0.41422 

0 .3244 

0. 00119 

1.10516 

0.9970 

0.0051400 

0.41091 

0.3228 

0.00129 

1.09954 

0.9650 

0.0047964 

0.41027 

0.3221 

0.00139 

1.09457 

0.9372 

0.0044764 

Q. 41048 

0.3221 

0.00150 

1.0 9017 

0 .9C83 

0.0042322 

0.41134 

0.3225 

0.00161 

1.08622 

0.6603 

0.0040162 

0.41273 

0.3235 

0.00171 

1.00265 

0 .0704 

0. Oti 36 365 

0.41446 

3.324b 

0.00181 

1.0 7934 

C .8616 


♦ TMO-PHASE BOUNDARY 
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THERMODYNAMIC PROPERTIES OF OXYGEN 


2 


ZOO ATM ISOBAR 


TEMPERATURE 

KELVIN 


* 56.644 

SI 
60 
62 
64 
66 
66 
70 
72 
7 4 

76 

76 

60 

62 

64 

66 

66 

90 

92 

94 

96 
96 
ISO 
112 
104 
106 
10 6 
110 
112 
114 

116 

116 

120 

122 

124 

126 

128 

130 

132 

134 

136 
136 
140 
142 
144 
146 
146 
19 0 
192 

194 

196 
19 6 
160 

169 

170 
179 
160 
16 5 
190 

195 

200 
210 
220 
230 
24 0 
250 
26 0 
270 
260 
290 

300 
310 
320 
330 
34 0 


VOLUME 

CC/GHOLE 


24.27 

24.37 

24.52 
24.66 
24.83 

24.99 
25.15 

25.31 

25.46 

25.65 

25.82 

25.99 
26.17 
26.34 

26.53 

26.71 
26.90 

27.09 
27.26 

27.46 

27.66 
27.69 

26.10 

26.32 

26.53 

26.76 

28.99 

29.22 

29.46 

29.71 

29.96 

30.22 
30.48 

30.75 

31.03 

31.32 
31.62 
31.92 

32.24 
32.56 

32.90 

33.25 

33.61 

33.96 
34.37 

34.77 
35.19 

35.62 
36.06 

36.53 

37.01 
37.52 
36.05 
39.46 

41.04 
42.79 

44.76 
46.94 
49.35 
51.98 

54.60 

60.91 
67.41 

74.02 

80.62 

67.05 
93.33 
99.44 

105.39 

111.21 

116.90 
122.44 

127.91 
133.31 
138.64 


ISOTHERM 
DERIVATIVE 
CC ATM/GMOLE 


306460 

302431 

293671 

265100 

276713 

266510 

260406 

252639 

244966 

237464 

230130 

222962 

215956 

209111 

202423 

195609 

189506 

103273 

177165 

171242 

165439 

159774 

154246 

146650 

143565 

136446 

1J3437 

126550 

123764 

119137 

114607 

110192 

105693 

101700 

97619 

93647 

69701 

65074 

62101 

70464 

74965 

71564 

60296 

65106 

62017 

59135 

56343 

53651 

51037 

46537 

46305 
437 79 
41571 
36457 
31927 
20013 
24730 
22057 
19973 
16401 

17268 

16110 

15995 

16473 

17297 

16410 

19562 

20793 

22016 

23257 

24456 

25646 

26613 

27955 

29076 


ISOCHORE INTERNAL ENTHALPY ENTROPY 

DERIVATIVE ENERGY 

ATM/K J/GMOLE J/GMOLE J/GHOLE-K 


39.12 -6154.1 

36.36 -6064.9 

37.31 -5963.0 

36.26 -5801.2 

35.24 -5779.6 

54.25 -5670.1 

33.27 -5576.0 

32.33 -5475.6 

31.48 -5374.5 

SO. 50 -5273.5 

29.63 -5172.7 

26.77 *5072.0 

27.94 -4971.4 

27.13 -4070.9 

26.34 -4770.6 

25.57 -4670.3 

24.02 -4570.1 

24.09 -4470.0 

23.30 -4370.0 

22.69 -4270.1 

22.02 -4170.2 

21.37 -4070.4 

20.74 -J970.7 

20.12 -3071.0 

19.52 -3771.3 

10.94 -3671.7 

16.30 -3572.1 

17.63 -3472.5 

17.30 -3372.6 

16.76 -3273.2 

16.26 -3173.5 

15.79 -3073.6 

15.32 -2974.1 

14.06 -2874.2 

14.41 -2774.3 

13.97 -2674.3 

13.55 -2574.1 

13.13 -2472.4 

12.65 -2170.9 

12.23 -2269.0 

11.86 -2166.4 

11.48 -2063.6 

11.11 -1960.3 

10.70 -1057.0 

10.31 -1753.4 

10.09 -1640.7 

9.62 -1544.4 

9.30 -1439.6 

6.93 -1334.7 

6.66 -1226.6 

6.26 -1123.0 

8.07 -1016.4 

7.73 -989.3 

6.98 -637.6 

6.31 -364.0 

$.66 -67.7 

5.11 190.4 

4.60 469.1 

4.13 745.4 

3.72 1017.5 

3.35 1202.9 

2.76 1789.0 

2.32 2255.6 

1.99 2662.2 

1.75 3074.0 

1.54 3435.9 

1.39 3774.0 

1.27 4093.il 

1.17 4396.3 

1.00 4666.7 

1.01 4966.0 

9.942 5235.6 

0.890 5497.1 

3.844 5751.4 

0.603 5999.1 


-5662.3 

67.70 

-5591.0 

66.95 

-5466.1 

70.73 

-5361.2 

72.45 

-5276.4 

74.11 

-5171.7 

75.72 

-5067.1 

77.28 

-4962.6 

76.60 

-4656.2 

80.27 

-4753.6 

61.70 

-4649.5 

63.09 

-4545.3 

64.44 

-4441.2 

65.76 

-4337.1 

67.04 

-4233.0 

60.30 

-4129.0 

69.52 

-4025.0 

90.72 

-3921.1 

91.80 

-3017.1 

93.03 

-3713.2 

94.14 

-3609.2 

95.24 

-3505.2 

96.31 

-3401.2 

97.36 

-3297.2 

90.39 

-3193.1 

99.40 

-3060.9 

101.40 

-2964.7 

101.37 

-2660.3 

102.33 

-2775.8 

103.27 

-2671.2 

104.20 

-2566.4 

105.11 

-2461.5 

106.00 

-2356.4 

106.69 

-2251.0 

107.76 

-2145.4 

106.62 

-2039.5 

109.46 

-1933.3 

110.30 

-1625.5 

111.13 

-1717.6 

111.96 

-1609.1 

112.77 

-1499.7 

113.56 

-1369.6 

114.39 

-1279.2 

115.16 

-1166.3 

115.97 

-1657.0 

116.75 

-944.1 

117.53 

-631.4 

116.29 

-717.8 

119.05 

-603.0 

119.61 

-460.5 

120.56 

-372.9 

121.31 

-256.0 

122.05 

-130.2 

122.79 

161.0 

124.64 

467.6 

126.47 

779.5 

128.21 

1097.4 

130.07 

1420.4 

131.64 

1745.5 

163.57 

2070.6 

135.26 

2393.4 

136.89 

3623.4 

139*97 

3621.7 

142.75 

4162.3 

145.25 

4707.7 

1*7.48 

5200.1 

149.49 

5665.2 

151.32 

6100.1 

152.99 

6532.1 

154.53 

6940.3 

155.96 

7334.9 

157.30 

7717.0 

158.56 

6069.2 

159.74 

8452.6 

I 0 O .86 

6606.7 

lot. 92 


C v 


J/G MOLE -K 


35.79 

52.55 

35.52 

52.52 

35.14 

52.46 

34.77 

52.41 

34.42 

52.36 

34.08 

52.32 

33.75 

52.27 

33.43 

52.23 

33.12 

52.19 

32.82 

52.15 

32.54 

52.11 

32.26 

52.08 

31.99 

52.05 

31.74 

52.03 

31.48 

52.01 

31.24 

51.99 

31.01 

51.90 

30.78 

51.97 

30.55 

51.97 

30.33 

51.97 

30.12 

51.97 

29.91 

51.99 

29.70 

52.01 

29.49 

52.03 

29.29 

52.07 

29.08 

52.11 

28.88 

52.15 

28.67 

52.21 

28.46 

52.27 

28.25 

52.34 

28.03 

52.42 

27*81 

52.50 

27.57 

52.60 

27.33 

52.70 

27.08 

52.82 

26*82 

52.94 

26.55 

53.08 

27.07 

54.04 

26.90 

54.08 

26.80 

54.34 

26.78 

54.07 

26.66 

55.12 

26.55 

55.52 

26.42 

55.60 

26.29 

55.01 

26*16 

56.93 

26.05 

56.56 

29.94 

56.99 

25.84 

57.13 

25.74 

58.09 

25.66 

57,76 

25.57 

59.06 

26.10 

59.81 

25.73 

60.54 

25.60 

61.76 

25.53 

62.94 

25.43 

63.99 

25.26 

64.05 

25*08 

65.12 

24.88 

64.97 

24 .67 

64.13 

24.29 

61.62 

23.91 

57.98 

23.55 

54.26 

23.22 

51.05 

22.91 

47.75 

22.63 

45.37 

22.37 

43.37 

22.12 

41.63 

21.87 

40.16 

21.63 

36.92 

21.38 

37.67 

21 .14 

36.60 

20.90 

3 6.03 

20 .65 

35.34 


* T NO-PHASE 9QUN0AR Y 


VELOCI TY 
OF SOU NO 

h/se: 


1198 

1190 

1178 

1167 

1155 

1143 

1130 

1116 

1106 

1093 

1080 

1066 

1055 

1342 

1029 

1016 

1003 

990 

977 

964 

951 
938 
925 
912 
899 
886 
8 74 
861 
848 
836 

824 

012 

800 

788 

776 

765 

754 

737 

722 

709 

697 

684 

673 

659 

646 

638 

622 

611 

598 

569 

575 

566 

549 

521 

494 

466 

444 

423 

405 

390 

377 

360 

350 

347 

347 

349 

353 

357 

362 

366 

373 

375 

384 

391 
3 97 
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THERMODYNAHIC PROPERTIES OF OXYGtN 


C-2 


200 ATM ISOBAR 


TEMPERATURE 

DENSITY 

V(OM/DV)p 

V(DP/OU> v 

-V<OP/OV )j 

KELVIN 

GMOLE/CC 

J/GMOLE 

CC-ATM/J 

ATM 

* 56.641* 

0*041205 

17077.67 

25.526 

12710.96 

5 8 

0.041033 

16962.77 

25.329 

12489.67 

60 

0.040779 

16642.13 

25.033 

11975.66 

62 

0.040525 

16700.59 

25.732 

11553.65 

64 

0.040270 

16556.09 

25.426 

11143,37 

66 

0.040016 

16414.60 

25.114 

18744.57 

68 

0.03976C 

16270.04 

24.799 

10356.99 

70 

0.039505 

16124.36 

24.48 0 

9980.38 

72 

0.039246 

15977.54 

24.158 

9614.51 

74 

0.038992 

15629.46 

23.833 

9259.12 

76 

0.038735 

15660.14 

23.506 

6913.96 

78 

0.038477 

15529.45 

23.178 

6578.85 

80 

0.038216 

15377.36 

22.849 

6253.58 

82 

0.037959 

15223.65 

22.519 

7937.70 

84 

0.037699 

15066.76 

22.189 

7631.21 

86 

0.037439 

14912.15 

21.860 

7333.63 

88 

0.037177 

14753.65 

21.532 

7045.33 

90 

0.336915 

14593.6 3 

21.206 

6765.49 

92 

0.336651 

14431.99 

20.883 

6494.11 

94 

0.036387 

14266.29 

20.562 

6230.97 

96 

0.036121 

14102.62 

20.245 

5975.67 

98 

0.035854 

13934.92 

19.932 

5726.62 

10 0 

0.035566 

13765.09 

19.624 

5469.02 

102 

0.035317 

13593.84 

19.321 

5256.67 

104 

0.035045 

13416.70 

19.023 

5032.00 

106 

0.034773 

13241.97 

18.733 

4614.21 

108 

0.034496 

13062.76 

18.449 

4603.33 

110 

0.034222 

12681.01 

18.173 

4399.19 

112 

0.033943 

12696.60 

17.905 

4201.62 

114 

0.033663 

12509.43 

17.646 

4010.46 

116 

0.033360 

12319.44 

17.39 7 

3625.55 

118 

0.333094 

12126.60 

17.158 

3646.75 

120 

0.032607 

11930 .79 

15.930 

3473.90 

122 

0.032516 

11732.00 

16.714 

3306.66 

12 4 

0.032222 

11530.52 

15.511 

3145.51 

126 

0.031925 

11326.39 

16.32 0 

2969.72 

128 

0.031625 

11120.27 

15.140 

2639.36 

130 

0.031324 

11067.60 

15.489 

2669.93 

132 

0.031016 

10666.01 

15.116 

2546.64 

134 

0.030709 

10703.45 

14.62 0 

2409.57 

136 

0.030394 

10521.66 

14.600 

2278.53 

138 

0.030076 

10336.39 

14.312 

2152.38 

140 

0.029753 

10152.25 

14.071 

2032.03 

142 

0.029427 

9966.36 

13.762 

1910.29 

144 

0.029098 

9771.40 

13.473 

1604.55 

146 

0.026759 

9599.09 

13.406 

1700.67 

148 

0.026420 

9411.66 

12 .996 

1601.26 

150 

0.026076 

9235.69 

12.762 

1506.30 

152 

0.027729 

9054.62 

12.463 

1415.19 

154 

0.027373 

8606.97 

12.322 

1328 .64 

156 

0.027017 

6721.46 

11.952 

1251.01 

158 

0.026653 

6544.37 

11.632 

1166.82 

16 0 

0 .0262 S3 

6456.95 

11.263 

1092. 61 

165 

0.025342 

6010.63 

10.710 

923.66 

17 0 

0.024369 

7616.63 

10.111 

770.03 

175 

0.023366 

7252.99 

9.520 

654.61 

180 

0.022343 

6920.40 

8 .994 

552.55 

185 

0.021302 

6627.27 

8.545 

469.66 

190 

0.020262 

6381.57 

8.127 

404.70 

195 

0.019236 

6167.13 

7.766 

354.91 

200 

0.016246 

6042.51 

7.439 

315.49 

210 

0.016417 

5904.64 

6.921 

264.47 

22 0 

0.014635 

5931.25 

5.539 

237.26 

23 0 

0.013509 

6066.65 

5.259 

222.54 

24 0 

0.012404 

6275.66 

6.060 

214.56 

25 0 

0.011467 

6542.96 

5.863 

211.48 

260 

0.010715 

6634. OJ 

5.744 

2Q9.63 

27 0 

0.010057 

7137.75 

5.646 

209.10 

280 

0.009466 

7446.53 

5.564 

206.91 

290 

G. 006992 

7763.13 

5.501 

209.13 

300 

0.006555 

8069.35 

5.45 5 

209.21 

310 

0.008167 

8376.16 

5.393 

209.47 

32 0 

0.007618 

6670.63 

5.384 

209.63 

33 0 

0.007502 

8953 .97 

5.364 

209.70 

340 

0.007213 

9226.92 

5.392 

209.72 


(OV/DTl/V 

thermal 

VISCOSITY 

Thermal 

OIELECTRIC 

PRANDTL 

CONDUCTIVITY 


3IFFUSIVITY 

constant 

NUMBER 

1/KELVIN 

mn/cm-k 

G/CN-S 
X 10 3 

SO CM/SEC 



0.0030774 

1.95786 

6.8228 

0.00090 

1.57468 

5.Z227 

0.0030924 

1.94716 

6.5255 

0.00090 

1.57191 

5.5C02 

0 .0031151 

1.93066 

6.1144 

0.00090 

1.56763 

5.1921 

0.0031365 

1.91388 

5.7324 

0.00090 

1.56375 

4.9061 

0.0031625 

1.69629 

5.3773 

0.S0090 

1.55968 

4.6405 

0.0031672 

1.67614 

5.0473 

0.00090 

1.55560 

4.3936 

0.0032126 

1.65947 

4.7406 

0.00069 

1.55153 

4.1646 

0.0032391 

1.84032 

4.4554 

0.00069 

1.54745 

3.9516 

0.0032664 

1.62673 

4.1903 

0.00089 

1.54336 

3.7536 

0.0032945 

1.60074 

3.9439 

0.00069 

1.53930 

3.5694 

0.0033236 

1.76037 

3.7147 

0.00088 

1.53522 

3.3981 

0.0033536 

1.75967 

3.5015 

0.00088 

1.53114 

3.2368 

0.0033651 

1.73667 

3.3033 

0.00087 

1.52706 

3.G907 

0.0034176 

1.71739 

3.1169 

0.00087 

1.52297 

2.9529 

0.0034513 

1.69566 

2.9474 

0.00086 

1.51808 

2 .0247 

0.0034664 

1.67412 

2.7676 

0*00086 

1.51479 

2.7056 

0.0635229 

1.65210 

2.6393 

0.00086 

1.51066 

2.5940 

0.0035610 

1.63006 

2.5011 

0.00985 

1.50657 

2.4919 

0.0036007 

1.60783 

2.3724 

0.00064 

1.50246 

2.3962 

0.QG36421 

1.56546 

2.2526 

0.00084 

1.49833 

2.3074 

0.0036655 

1.56299 

2.1411 

0.00063 

1.49419 

2.2251 

0. 0037306 

1.54043 

2.0372 

0.00083 

1 .4 9 0 u 4 

2.1407 

0.0037762 

1.51761 

1.9405 

0.00082 

1.46586 

2.0779 

0.6036260 

1.49513 

1.6503 

0.00061 

1.46170 

2.0124 

0.0036601 

1.47243 

1.7663 

0.00061 

1.47751 

1 .9519 

0.0039349 

1.44971 

1.6660 

0.00060 

1.47330 

1.0961 

0.0039925 

1.42690 

1 .6150 

0.Q0079 

1.46907 

1.0446 

0.0040531 

1.40426 

1.5469 

0.00079 

1.46482 

1.7973 
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1.36156 

1.4633 

0.00076 

1.46055 

1.7535 

0.0041841 

1.35690 

1.4248 

0.00077 

1.45625 

1.7141 

0.00 42549 

1.33627 

1.3667 

0.00076 

1.45193 

1 .6779 

0.0043297 

1.31371 

1.3170 

0.00076 

1.44757 

1.6449 

0.0044087 

1.29119 

1.2666 

0.00075 

1.44319 

1.6151 

0.0 644922 

1.26674 

1*2234 

0.00074 

1.43877 

1.5682 

0.0045605 

1.24637 

1.1812 

0.00073 

1.43432 

1 .5642 

0.0646740 

1.22409 

1.1416 

0.00072 

1.42983 

1*5430 

0.0647729 

1.20190 

1.1046 

0.00072 

1.42530 

1.5244 

0.0046629 

1.16000 

1.0702 

0 .Q007C 

1.42076 

1 .5317 

0. 0 Q 49660 

1.15615 

1.0376 

0.00069 

1.41616 

1.5145 

0.0650770 

1.13644 

1.0074 

O.QOQ66 

1.41152 

1.5055 

0.0052146 

1.11475 

0.9786 

0.00067 

1.40601 

1.5C55 

0.0053325 

1.09324 

0.9519 

0.00066 

1.40205 

1.4999 

0.0054690 

1.07167 

0 .9266 

0.00065 

1.39724 

1.5000 

0.0055776 

1.05877 

0.9029 

0.00064 

1.39239 

1.4931 

0.0057119 

1.02995 

0.8812 

0.00063 

1.36751 

1.4922 

0.0059304 

1.00699 

0.8643 

0.00062 

1.36249 

1.5236 

0.0060091 

0.96656 

0.8477 

0.00062 

1.37749 

1.5156 

0.0861709 

0.96634 

0.8312 

0.00061 

1.37242 

1.5289 

0. OC 63 0 97 

0.94647 

0.6149 

0.0006C 

1.36732 

1.5341 

0.0065355 

0.92867 

0 .7986 

0.00056 

1.36211 

1.5612 

0.0066225 

0.90936 

9.7626 

0.00058 

1.35690 

1.5533 

0.0069120 

0.69021 

0.7665 

0.00057 

1.35159 

1.5691 

0.007Q716 

0.67137 

0.750b 

0 .00055 

1.34622 

1.6099 

0.0075578 

0.62566 

0.7115 

0.00054 

1.33259 

1.6300 

0. 0681083 

0.76259 

9*6735 

0.00052 

1.31861 

1.6610 

0.0086774 

0.74172 

0 .6367 

0. 0005 C 

1.30433 

1 .6004 

0.0092466 

0.70790 

U .6914 

0.00050 

1.26902 

1.6990 

0.0097859 

0.67710 

9.5664 

0.00049 

1.2 7520 

1 . 7 Obi 

0.0102051 

0.64634 

9.5360 

0.00049 

1 . 2 6 0 b9 

1.6051 

0.0105004 

0.62190 

0.5063 

0.0D05C 

1.2 4652 

1 .6595 

0.0106138 

0.59760 

0 .4826 

0.00051 

1.23292 

1.6191 

0.0104351 

0.55382 

0.4404 

0.06055 

1.2 08u3 

1.5313 

0.0097745 

0.51926 

9.4069 

C.QGJ&G 

1.10601 

1.4267 

0.0089466 

0.49267 

0.3861 

0.00067 

1.16922 

1.3208 

0.0081340 

0.47306 

9.3697 

O.OOQ75 

1.1 5470 

1 .2466 

0.0072976 

0.45762 

0.3561 

0.00083 

1.142/4 

1.16/2 

0 . G 066366 

0.44692 

0.3496 

0.00092 

1.132/4 

1*1096 

0. 0060757 

0.43892 

0.3440 

0.00101 

1.12425 

1.0620 

0.0055888 

0 .43310 

9.3399 

0.0011C 

1.11696 

1.6209 

0.0051733 

0.42875 

0.3372 

0 .00119 

1.11063 

0 .96/C 

0.0646237 

0.42704 

0.3355 

0.00128 

1.1 0506 

0.9556 

0. 0 u 44960 

0.42634 

0.3346 

0.00139 

1.10015 

0.9240 

Q.0C42443 

0 .42640 

J .3344 

0.00148 

1.0 95/3 

C .9021 

0.0040243 

0 .42707 

J .3347 

0.00158 

1.091/4 

Q,a826 

0.0036294 

0.42927 

8.3355 

0.00158 

1.08811 

0.0652 
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C-2 

THERMODYNAMIC PROPERTIES OF OXYGEN 


220 ATM ISOBAR 


TEMPERATURE VOLUME ISOTHERM ISOCHORE INTERNAL 

DERIVATIVE DERIVATIVE ENERGY 
KELVIN CC/GMOLE CC ATN/GHOLE ATM/K J/GMOLE 


ENTHALPY ENTROPY 
J/GMOLE J/GMOLE-K 


C 

P 


J/G MOLE -K 


56.669 

24.25 

310655 

56 

24.33 

305633 

60 

24.46 

297103 

62 

24.63 

286561 

64 

24.79 

260205 

66 

24.94 

272031 

66 

25. IQ 

264036 

70 

25.26 

256221 

72 

25.43 

240579 

74 

25.59 

241100 

76 

25.76 

233606 

76 

25.93 

226670 

60 

26.10 

219697 

62 

26.28 

212664 

64 

26.46 

206226 

66 

26.64 

199727 

66 

26.62 

193376 

90 

27.01 

167178 

92 

27.20 

101124 

94 

27.40 

175215 

96 

27.59 

169446 

96 

27.79 

163616 

100 

26.00 

156322 

102 

26.21 

152961 

104 

28.42 

147730 

106 

28.64 

142629 

10 6 

28.66 

137653 

110 

29.09 

132603 

112 

29.32 

126069 

114 

29.56 

123457 

116 

29.61 

110962 

116 

30.05 

114562 

120 

30.31 

110315 

122 

30.57 

106156 

124 

30.84 

102111 

126 

31.12 

96172 

126 

31.40 

94338 

130 

31.69 

90567 

132 

31.99 

86626 

134 

32.30 

63339 

136 

32.62 

79787 

130 

32.95 

76366 

140 

33.29 

73063 

142 

33.64 

70016 

144 

34.00 

66793 

146 

34.30 

63647 

146 

34.77 

61120 

150 

35.17 

58439 

152 

35.50 

55634 

154 

36.01 

53336 

156 

36.46 

51121 

156 

36.92 

46576 

16 0 

37.40 

46326 

16 5 

36.67 

41204 

170 

40.06 

36601 

175 

41.62 

32578 

160 

43.31 

29120 

165 

45.16 

26191 

190 

47.22 

23636 

195 

49.43 

21973 

200 

51.79 

20563 

210 

56.93 

16833 

22 0 

62.47 

16166 

230 

66.20 

18279 

240 

73.99 

16770 

25 0 

79.74 

19637 

260 

85.40 

20665 

270 

90.93 

21769 

26 0 

96.35 

22920 

290 

131.65 

24097 

300 

106.64 

25256 

310 

111.91 

26434 

320 

116.91 

27591 

330 

121.84 

2672b 

34 0 

126.71 

29640 


39.13 

-6150.4 

-5609.9 

36.52 

-6092.9 

-5550.5 

37.45 

-5991.4 

-5445.6 

36.40 

-5090.0 

-5340.9 

35.39 

-5766.6 

-5236.2 

34.39 

-5687.7 

-5131.7 

33.42 

-5566.6 

-5027.2 

32.46 

-5466.1 

-4922.9 

31.56 

-5365.4 

-4018.6 

30.66 

-5265.0 

-4714.5 

29.79 

-5164.6 

-4610.4 

26.93 

-5064.4 

-4506.4 

26.10 

-4964.3 

-4402.5 

27.29 

-4664.4 

-4296.6 

26.51 

-4784.6 

-4194.0 

25.74 

-4664.6 

-4091.0 

25.00 

-4585.3 

-3967.3 

24.27 

-4465.6 

-3663.7 

23.56 

-4366.4 

-3760.0 

22.66 

-4267.1 

-3676.4 

22.21 

-4167.9 

-3572.8 

21.56 

-4066.6 

-3469.2 

20.93 

-3969.6 

-3365.6 

20.32 

-3690.9 

-3262.0 

19.73 

-3792. J 

-3150.4 

19.15 

-3693.2 

-3054.7 

16.59 

-3594.4 

-2951.0 

16.05 

-3495.7 

-2647.2 

17.52 

-3397.0 

-2743.4 

17.00 

-3296.4 

-2639.4 

16.51 

-3199.6 

-2535.3 

16.02 

-3101.1 

-2431.2 

15.56 

-3002.5 

-2326.8 

15*10 

-2903.9 

-2222.4 

14.66 

-2605.2 

-2117.7 

L4..2 3 

-2706.5 

•2U12.0 

13.62 

-2607.0 

-1907.0 

L 3.41 

-2507.6 

-1601.1 

12.93 

-2407.6 

-1694.4 

12.53 

-2307.3 

-1567.2 

12.19 

-2206.5 

-1479.3 

11.76 

-2105.5 

-1370.9 

11.42 

-2004.1 

-1261.9 

11.02 

-1902.6 

-1152.7 

10.60 

-1001.3 

-1U43.3 

10.42 

-1690.0 

-932.3 

9.95 

-1596.7 

-621.7 

9.63 

-1494.3 

-710.3 

9.27 

-1391.9 

-598.7 

9.04 

-1200.6 

-465.9 

6.66 

-1165.6 

-372.9 

6.39 

-1002.3 

-259.3 

6.09 

-976.3 

-144.6 

7.36 

-715.4 

146.7 

6.70 

-451.3 

442.1 

6.06 

-165.6 

742.1 

5.52 

61.1 

1046.6 

5.01 

347.9 

1355.0 

4.54 

612.9 

1665.5 

4.12 

674.6 

1976.3 

3.74 

1131.3 

2265.8 

3.12 

1625.1 

2694.1 

2.64 

2066.4 

3460.9 

2.27 

2517.6 

4037.6 

1.99 

2915.4 

4564.7 

1.76 

3265.7 

5063.3 

1.59 

3632.3 

5535.9 

1.44 

3959.3 

5966.3 

1.32 

4270.1 

6417.8 

1.23 

4567.3 

6633.3 

1.14 

4052.8 

7234.4 

1.06 

5126.1 

7622.6 

1.00 

5394.7 

6000.6 

0 .946 

5653.7 

6369.6 

0.901 

5905.7 

6730.2 
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35*60 

52.49 

66.60 

35.56 

52.46 

70.57 

35.21 

52.40 

72.29 

34.64 

52.35 

73.95 

34.49 

52.29 

75.56 

34.15 

52.24 

77.12 

33.62 

52.19 

76.63 

33.51 

52.15 

60.10 

33.20 

52.10 

61.53 

32.91 

52.06 

82.91 

32.63 

52*01 

64.27 

32.35 

51.96 

65.56 

32.0.9 

51.94 

86.66 

31.63 

51.91 

68.11 

31.56 

51.66 

69.33 

31.34 

51.65 

90.53 

31.11 

51.63 

91.69 

30.66 

51.81 

92.63 

30.66 

51.60 

93.94 

30.44 

51.79 

95.03 

30*22 

51.79 

96.10 

30.01 

51.79 

97.15 

29.61 

51.60 

96.16 

29.60 

51.61 

99.16 

29.40 

51.62 

100.17 

29.19 

51.85 

101.14 

26 .99 

51.66 

lu2*09 

28.78 

51.91 

143.03 

26.57 

51.95 

103.95 

28.36 

52.00 

104.65 

26.13 

52.05 

105.74 

27.91 

52.11 

lob. 62 

27.67 

52.16 

107.46 

27.42 

52.25 

106.33 

27.17 

52.32 

1-9.17 

26.90 

52.41 

110. 00 

26.62 

52.50 

110.83 

27.14 

53.41 

111.64 

27.05 

53.41 

112.45 

26.96 

53.63 

113.25 

26.66 

54.17 

114.04 

26.75 

54.35 

114.62 

26.64 

54.72 

115.60 

26.52 

54.77 

H6.36 

26.39 

54.60 

117.13 

26.26 

56.00 

117.86 

26.13 

55.49 

116*63 

26.02 

55.88 

119.37 

25.91 

55.91 

120.10 

25.81 

56.61 

129*63 

25.71 

56.65 

121.56 

25.62 

57.23 

122.26 

26.14 

56.22 

124.07 

25.77 

56.69 

125.83 

25.63 

59.59 

127.57 

25.56 

60.44 

129.29 

25.45 

61.27 

130.96 

25 .26 

61.99 

132.63 

25.06 

62.20 

134.25 

24.87 

62.16 

135.02 

24.66 

61.65 

135.79 

24.27 

59.90 

141.52 

23.94 

57.33 

1*3.99 

23.60 

54.21 

146.23 

23.26 

51.34 

148.27 

22.99 

46.53 

l‘>0 . 12 

22.72 

46.13 

151.62 

22.46 

44.12 

153.39 

22.21 

42.36 

154.65 

21.96 

40.69 

196.21 

21.71 

39.52 

157.49 

21.47 

30.27 

156.69 

21.23 

37.33 

159.62 

20 .96 

36.51 

160.90 

20.74 

35.76 


• tho-phase boundary 


VELOCITY 
OF SO J NO 
M/SEC 


1201 

1195 

1163 

1172 

1163 

1141 

1136 

112 * 

lilt 

1099 

1066 
10 76 
1061 
1044 
10 36 
1023 
1 0 10 
997 
964 
972 

959 

946 

933 

921 

906 

096 

663 

671 

*59 

647 

635 

623 

612 

600 

789 

776 

766 

751 

737 

725 

714 

701 

669 

677 

663 

657 

641 

630 

616 

613 

597 

586 

572 

545 

519 

494 

471 

451 

433 

417 

404 

364 

371 

365 
362 
362 

365 

366 

372 
377 

362 

366 

392 

398 

404 
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02 


THERMO DYNAMIC PROPERTIES OF OXYGEN 


220 ATM ISOBAR 


TEMPERATURE 

KELVIN 


* 56.869 

58 
60 
62 
64 
66 
68 
7 0 
72 
74 
76 

78 

90 

82 

84 

86 

88 

90 

92 

94 

96 

98 
100 
102 
Id 4 
106 
10 8 
110 
112 
114 
116 

118 
12 Q 
122 
124 
126 
128 
130 
132 
134 
136 

138 
140 
142 
144 
146 
148 
150 
15 2 
15 4 
156 

15 8 

16 0 
165 
170 
175 
190 
185 
190 
195 
200 

210 
22 0 
230 
240 

25 0 

26 0 
270 
290 
290 
300 

310 
32 0 
330 
34 0 


OENSITY V (DH/OVIp 

gmole/cc j/ghole 


(Ov/OTyv thermal 

CONDUCTIVITY 
1/ KELVIN MN/CM-K 


0.041241 
0.041099 
0.040847 
0.340595 
Q . 040342 
0.040090 
0.039837 
0.039583 
0.039329 
0.039075 
0.038821 

0.038566 

0.338310 

0.038054 

0.037797 

0.037540 

0.037262 

0.037023 

0.036763 

0.036502 

0.036241 

0.035978 

0.035714 

0.035449 

0.035183 

0.034915 

0.034646 

0.034375 

0.034102 

0.033828 

0.033551 

0.033272 
0.032992 
0.032708 
0.032423 
0.032134 
0.031843 
0.031551 
0 . J 31255 
0.030956 
0.030653 

0.030347 

0.030036 

0.029723 

0.029409 

0.029084 

0.328761 

0.028433 

(1.029103 

0.027766 

0.027428 

0.027066 
0.326739 
0.025857 
0.024953 
0.024029 
0. 323067 
0.022133 
0.021178 
0.020232 
0 .319308 

0.017565 
0.016008 
0.014663 
0.0135 16 
0.012540 
0.01171C 
0.010997 
U. 010379 
0.009637 
Q .009360 

0 .008935 
0.008554 
0.305208 
C. 307892 


17197.39 
17120.05 
16982.70 
16844.55 
16705.53 
16565. 6C 
16424. 7u 
16282.77 

16139.79 
15995.65 
15850 « 35 

15703.79 

15555.92 
15406. ?U 
15256.02 
15103.87 
14950.13 

14794.75 
14637 .63 
14478.73 

14317.93 

14155 .16 
13990.32 
13823.31 
13654.06 

13482.45 
13308.39 
13131.77 
12952.50 

12770 .46 
12585.56 

12397 .76 
12236.90 
12013.05 
11816.22 
11616.69 
11415 . 01 
11382 .44 
11211.15 
11046.26 

10868.32 

10690.23 

10513.33 
10341.93 
10149.83 

9979.65 

9804.29 
9637 . 14 

9466.29 
9308.11 
9155.26 

8976. 79 

8908.69 
8469.48 

8119.70 
7777.95 

7460 .73 

7166.82 

6913.74 

6706. 85 

6546.85 

6352.44 

6316.83 
6395.04 

6547.85 
6772.89 
7034. 41 

7315.45 

7606. 71 
7907.78 
8205.98 

8508. 37 
5798.69 
9080.75 

9354.71 


V (DP/DU»v 

cc- ATM/J 


25.501 
26.336 
25 .040 
25.739 
25.433 
25.122 
24.807 
24.469 
24.167 
23.843 
23.517 

25.190 
22.862 
22.534 
22.206 
21 .679 
21.553 
21.230 
20 .90 9 
20.59 2 
20 .278 

19 .969 
19.664 
19.366 
19.073 
16.766 
18.510 
18 .240 
17.960 
17.728 
17 .466 

17.255 
17 .040 
16.835 
16.644 
16.466 
15.301 
15.655 
15.269 
15 .010 
14.808 

14.515 
14 .280 
13 .984 
13 .663 
13.643 
13.239 
13.023 
12 .727 
12.615 
12.303 

12.088 
11.579 
11.054 
10 .479 
9.906 
9.397 
5.95 9 
8.557 
6.189 
7.858 

7 .317 
5.894 
6.566 
5.322 
5.12 0 
5.965 
5.646 
5 .74 7 
5.675 
5.602 

5.537 
5.515 
5.504 
5 .502 


-V IOP/DV > T 
ATM 


12820.07 
12569.40 
12135.73 
11714. C4 
11304.09 
10905.60 
10516.34 
10142.05 
9776.48 
9421.39 
9076.54 

6741.70 
6416.62 
8101.05 
7794.67 
7497.73 

7209.47 

6929.86 

6658.70 
6395.76 

6140.86 

5893.78 

5654.33 

5422.32 

5197.56 

4979.47 
4769.07 
4564.96 
4367.43 

4176.26 
3991.31 

3812.42 

3639.46 

3472.26 

3310.70 
3154.65 
3003.98 

2657.47 
2713.76 
2579.67 
2445.69 

2317.45 

2195.12 
2061.09 
1964.30 
1656*94 
1757.85 
1661.59 

1569.12 
1461.00 

1402.13 

1315.74 
1236.69 
1065.42 
913.32 
762.63 
672.30 
579.70 
504.79 
444.57 
397 .42 

330.61 

291.12 

266.02 

253.69 

246.25 

241.99 

239.39 
237 .89 
237.05 

236.39 

236.20 

236.00 

235.77 

235.50 


0 . C 0 30 523 
0.0030642 
0.0030857 
0.0031077 
0. 0031304 
0.0031537 
0.0031777 
0.0032025 
0.0032260 
0.0432544 
0. 0032616 

J. 0033096 
0* Qu 33390 
0.0033692 
0. 0434006 
0.0434332 
0.0434670 
0. 0u35022 
0. 0u35369 
0.0435772 
0. G *>36170 

3.0436587 
3.0037021 
0.0037478 
0. CO 37955 
3.0036456 
0.0036960 
0.0039531 
0.CO4O113 
0.0440718 
0.0041356 

0.0042031 
3,0442743 
0 • 0 4 43492 
0. 0 *.44282 
3.0045116 
0.04 45996 
0.0046920 
0 . 044764 ? 

0 . 0 v 48553 
0. On 49845 

0.0450844 
0.CC52045 
0. 0052960 
0.0053966 
0. 0456113 
0.0056601 
0.0057960 
0.0059065 
0.0061034 
0.0061660 

6.0063755 
0.0065348 
0.0369127 
0.0073386 
0.0077710 
Q • Ow 82128 
0.0086470 
0.0089967 
0.0U92674 
0 . 0 0 94162 

0.0094292 
0.0090751 
0.0484770 
0.0478406 
0. 0471651 
0.0065576 
0.0460315 
0.0055674 
0.0051708 
0. Ou 48165 

0.0444974 
0.0042429 
0 * 0 C40206 
0.0038243 


1.96J53 
1,95178 
1.93577 
1.91911 
1.90184 
1.88402 
1.86567 
1.64664 
1.62758 
1.80791 
1. 78788 

1.76751 
1.74664 
1.72594 
1.70472 
1.66332 
1.66174 
1.63996 
1 .61609 
1.59609 
1.57397 

1.55176 
1.52952 
1.50723 
1.48490 
1 . + 6256 
1 . 44022 
1.41769 
1.39559 
1.37333 
1.35111 

1.32895 
1.3G686 
1.28484 
1.26294 
1.24106 
1.21931 
1. 197 8 8 
1.17652 
1.15528 
1.13409 

1.11308 
1.39221 
1.0716b 
1. 05134 
1.03088 
1.01J95 
0.99124 
0.97190 
0.95262 
0.93376 

0.91524 

0.89693 

0*85277 

Q.81Q82 

0.77122 

0.73449 

0.70442 

0.67618 

0.65313 

0.62612 

0.58212 

0.54687 

0.51901 

0.49756 

0.48005 

0.46820 

0.45670 

0.45155 

0.44634 

0.44363 

0.44203 

0.44129 

0.44127 

0.44164 


VISCOSITY THERMAL DIELECTRIC 
DIFFUSIVITY CONSTANT 
G/CM-S SQ CH/SEC 
X IQ 3 


6.6665 
6.6374 
6.2214 
5.6346 
5.4753 
5 .1410 
<*. 8303 
4.5413 
4.2726 
4.0226 
3.7901 

3.5736 

3.3726 

3.1653 

3.0111 

2.6489 

2.6979 

2.5573 

2.4264 

2.3045 

2.1909 

2.0851 

1.9865 

1.8946 

1.6069 

1.7289 

1.6544 

1.5646 

1.5199 

1.4592 

1.4026 

1.3497 

1.3C02 

1.2540 

1.2107- 

1.1702 

1.1322 

1.0970 

1.0636 

1.0327 

1.0034 

0.9759 
0 .9503 
0 .9257 
0.9030 
9.6819 
0.6658 
U .8499 
0.6341 
0.6163 
9.6027 

0.7673 
0.7720 
0.7345 
9.6982 
0.663d 
9.6293 
0.5972 
d .5671 
0.5392 
0.5137 

0.4704 
0.4367 
9.4113 
0 .3924 
0.3785 
0.3663 
9.3606 
0.3554 
0.3515 
0.3469 


0.00091 

0.00091 

0*00090 

0.00090 

0.00090 

0.00090 

0.00090 

0.00969 

0.00969 

0.00069 

0.00069 

0.00060 

0.00068 

0.00087 

0.00967 

0.90986 

0.00066 

0.00065 

0.90065 

0.00084 

0.90084 

0.90083 
0.00063 
0.00982 
0.00061 
0.00061 
0.00080 
Q. 00079 
Q. 00079 
0 .00078 
0.00077 

0.00077 

0.00076 

0.00075 

0.00074 

0.00074 

0.00073 

0.00071 

0.00070 

Q.00Q7C 

0.00068 

0.00067 

O.OOQ 66 

0.00066 

0.00065 

0.00063 

0*00063 

0.00062 

0.00062 

0.00060 

0.00060 

0.00059 
0.00056 
0.90056 
0.00055 
Q.00053 
0. 00052 
0.OOQ51 
0.00051 
0.00052 
0.00053 

0.Q0D55 

0.00060 

0.00065 

0.00072 

0.00079 

0.00067 

0.00095 

0.00103 

o.oam 

0.00120 


1.57526 
1.57297 
1.56692 
1.56487 
1.56083 
1.55676 
1.55274 
1.54670 
1.54466 
1 .5 40b3 
1.53659 

1.53255 
1.52651 
1.52447 
1.52042 
1.51638 
1.51232 
1.5 0626 
1.50420 
1.5 0013 
1.4 96*> 5 

1.49196 
1.48786 
1.46375 
1.4 79b3 
1.47550 
1.47134 
1.46717 
1.46296 
1.45877 
1.45454 

1.45029 

1.44641 

1.44170 

1.43736 

1.43296 

1.42656 

1.42417 

1.41972 

1.41523 

1.41068 

1.40609 

1.40146 

1.39679 

1.39212 

1.38731 

1.38252 

1.37766 

1.37262 

1.36767 

1.36291 

1.35791 
1.35265 
1 *3 4 0 U 4 
1.32700 
1.31376 
1.30035 
1.26687 
1.27346 
1.26027 
1.2 4746 

1.22360 

1.20252 

1.16452 

1.16931 

1.15646 

1.14564 

1.13639 

1.12840 

1.12144 

1.11532 

1.10991 
1.10545 
1 .10066 
1. 0 96b 7 


0.3472 0.00129 
0.3463 0. 00136 
0.3460 0. 00147 
0.3462 0 . 00156 


PRANDTL 

number 


5.7621 
5.5752 
5.2633 
4.9736 
4.7049 
4.4551 
4.2230 
4.o071 
3.6064 
3.6196 
3 .4459 

3.2843 
3.1339 
2.9939 
2.6637 
2.7426 
2.6298 
2.5250 
2. <+276 
2.3370 
2.2526 

2.1747 
2 .1023 
2.0351 
1.9729 

1.9154 

1.6623 
1.6133 
1.7661 
1.7267 
1 .6887 

1.6540 
1.6223 
1.5936 
1 .5676 
1 .5443 
115236 
1.5284 
1.5092 
1,4983 
1.4979 

1 .4892 
1.4873 
1.4766 
1.4708 

1 .4970 
1.4852 

1.4971 
1.4996 
1.5251 
1.5220 

1.5386 
1.5660 
1.5797 
1.6034 
1.6239 
1.6407 
1.6424 
1.6303 
1 .6110 
1.5807 

1.5126 
1.4305 
1.3425 
1.2655 
1.1938 
1.1340 
1.0846 
l .0419 
1 .00 64 
0.9714 

0.9394 
0 .9156 
0 . 6947 
Q ,6760 


* TMO-PHASE iOUNOARY 
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G-2 


THERMODYNAMIC PROPERTIES OF OXYGEN 


24Q 4 T M ISOBAR 


TEMPERATURE 

VOLUME 

ISOTHERM 

oeriva rive 

ISOCHORE 

DERIVATIVE 

INTERNAL 

ENERGY 

ENTHALPY 

ENTROPY 

o 

< 

o 

VELOCITY 
OF SOJND 

KELVIN 

CC/GNOIE 

cc atm/gmole 

ATM/K 

j/ghole 

j/gnole 

J/GNOLE-K 

J/G MOLL -K 

M/SEC 


• 57.094 

26.23 

313221 

39.14 

• 6146.6 

- 5557.5 

b 7 .62 

35.62 

52.43 

1205 

56 

26.29 

309216 

36.65 

• 6100.7 

- 5510.0 

oO .65 

35.65 

52.40 

1200 

GO 

26.66 

300512 

37.59 

- 5999.6 

- 5405.2 

70,42 

35.27 

52.34 

1186 

62 

26.59 

291996 

36.55 

• 5090.6 

- 5300.6 

72.16 

34.91 

52.28 

1177 

66 

26.76 

263670 

35*53 

- 5797.5 

- 5196.1 

73.60 

34.56 

52.23 

1165 

66 

26.90 

275526 

36.54 

- 5697.1 

- 5691.6 

75.40 

34.22 

52.17 

1153 

68 

25.06 

267562 

33.57 

- 5596.6 

- 4907.4 

76.96 

3 3.99 

52.12 

1141 

70 

25.21 

259775 

32.63 

- 5496.3 

- 6003.2 

76.47 

33.59 

52.07 

1129 

72 

25.37 

252162 

31.71 

- 5396.1 

- 4779.1 

79.94 

33.26 

52.01 

1117 

76 

25.56 

244721 

30.61 

- 5296.1 

- 4675.1 

61.36 

32.99 

51.97 

11 C 5 

76 

25.70 

237669 

29.94 

• 5196.2 

- 4571.2 

62.74 

32.71 

51.92 

1092 

78 

25.67 

230344 

29.09 

• 5096.5 

- 4467.4 

64.09 

32.44 

51.68 

1000 

80 

26.0 6 

223601 

20.26 

• 6996.9 

- 4363.6 

05.41 

32.16 

51.63 

1067 

62 

26.21 

216616 

27.66 

- 4097.5 

- 4260.0 

06.69 

31.92 

51.79 

1055 

66 

26.39 

209994 

26.67 

- 4790.2 

- 4156.4 

07.93 

31 .66 

51.76 

1042 

86 

26.57 

203524 

25.91 

• 4699.0 

- 4052.9 

09.15 

31.44 

51.73 

1030 

86 

26.75 

197206 

25.17 

- 4690.0 

- 3949.5 

90.34 

31.21 

51.70 

1017 

90 

26.93 

191037 

24.44 

• 4501.1 

- 3046.1 

91.50 

30 .96 

51.67 

1004 

92 

27.12 

165016 

23.74 

- 4402.3 

- 3742.0 

92.64 

30.76 

51.65 

992 

96 

27.31 

179137 

23.06 

• 4303.6 

- 3639.5 

93.75 

34.54 

51.63 

979 

96 

27.50 

173601 

22.39 

• 4205.1 

- 3536.2 

94.03 

30.33 

51.61 

967 

96 

27.70 

167602 

21.75 

• 4106.6 

- 3433.0 

* 5.90 

30.12 

51.60 

954 

100 

27.90 

162340 

21.12 

- 4000.3 

- 3329.6 

96.94 

29.92 

51.60 

942 

102 

26.11 

157011 

20.51 

- 3910.1 

- 3226.6 

97.96 

29.71 

51.60 

929 

10 6 

26.32 

151613 

19.92 

- 3011.9 

• 3123.4 

90.97 

29.51 

51.60 

917 

106 

28.53 

166763 

19.35 

- 3713.9 

- 3020.2 

99.95 

29 .30 

51.61 

905 

10 6 

28.76 

141799 

10.79 

• 3615.9 

- 2916.9 

140.91 

29.10 

51.62 

093 

110 

26.97 

136976 

10.25 

- 3510.1 

- 2013.7 

lwl .66 

26.69 

51.64 

601 

112 

29.19 

132279 

17.73 

• 3420.3 

- 2710.4 

lu 2 « 79 

28.66 

51.66 

669 

116 

29.62 

127696 

17.22 

• 3322.5 

- 2607.0 

1 * 3.71 

26.46 

51.69 

657 

116 

29.66 

123236 

16.73 

- 3224.9 

- 2503.6 

1 U 4.61 

26.24 

51.72 

645 

116 

29.90 

110005 

16.25 

- 3127.3 

- 2400.1 

1 * 5.49 

26.01 

51.75 

834 

120 

30.15 

114646 

15.79 

- 3029.7 

- 2296.5 

1 u 6. 36 

27.77 

51.79 

623 

122 

30.60 

110521 

15.34 

- 2932.2 

- 2192.9 

1 u 7 .22 

27.52 

51.63 

612 

126 

30.66 

106504 

16.90 

- 2034.7 

- 2009.1 

lbS .06 

27.25 

51.66 

601 

126 

30.93 

102593 

14.68 

- 2737.2 

- 1965.1 

1 d 0 *69 

26.96 

51.93 

791 

126 

31.20 

90767 

14.07 

- 2639.0 

- 1 S 61.0 

149.71 

26.69 

51.99 

781 

ISO 

31.68 

95159 

13.66 

- 2540 . 9 

- 1775.4 

110.53 

27.22 

52.62 

765 

132 

31.77 

91450 

13.19 

- 2442.3 

- 1669.0 

111.34 

27.13 

52.62 

751 

136 

32.06 

68159 

12.02 

- 2343.6 

- 1563.7 

112.14 

27.04 

53.07 

740 

136 

32.37 

64530 

12.46 

- 2244.2 

- 1457.1 

112.93 

26.94 

53.55 

729 

136 

32.66 

8 1 Q 79 

12.07 

- 2144.7 

- 1350.1 

113.71 

26.63 

53.66 

717 

160 

33.00 

77771 

11.72 

- 2045.0 

- 1242.5 

114.40 

26.72 

54.00 

705 

162 

33.33 

74746 

11.33 

- 1945.2 

- 1134.6 

115.25 

26.61 

54.06 

694 

166 

33.67 

71659 

10.68 

- 1045.0 

- 1026.9 

116.00 

26.49 

53.66 

678 

166 

36.03 

66426 

10.72 

- 1745.2 

- 917.7 

116.75 

26.36 

55.15 

673 

166 

36.39 

65770 

10.27 

- 1645.0 

- 006.7 

117.49 

26.23 

54.65 

659 

190 

36.77 

63097 

9.95 

- 1544.7 

- 699.2 

110.23 

26.10 

54.95 

649 

152 

35.15 

60499 

9.59 

- 1464.5 

- 509.7 

110.95 

25.99 

54.90 

636 

156 

35.55 

56004 

9.37 

- 1343.6 

- 479 . C 

119.60 

25.69 

55.76 

629 

156 

35.97 

55740 

9.04 

- 1242.6 

- 367.9 

120.39 

25.75 

55.77 

616 

156 

36.39 

53246 

6.66 

- 1142.0 

- 257.1 

121.10 

25.66 

55.69 

605 

160 

36.63 

50906 

6.63 

- 1040.0 

- 145.1 

121.00 

26.20 

56.67 

592 

165 

36.00 

45796 

7.72 

- 704.7 

139.3 

123.55 

25.62 

57.22 

567 

170 

39.26 

61150 

7.06 

- 520.6 

626.5 

125.27 

25.66 

57.66 

542 

175 

60.66 

37051 

6.65 

- 271.1 

717.2 

126.95 

25.60 

56.53 

516 

160 

62.15 

33447 

5.90 

- 13.3 

lb 11 .6 

llB *61 

25.50 

59.20 

496 

165 

63.76 

30320 

5.39 

244 . } 

1300.6 

130.24 

25.33 

59.73 

476 

190 

65.55 

27739 

4.92 

499.9 

1607.5 

1 J 1.06 

25.11 

59.92 

458 

195 

67.65 

25636 

6.49 

752.0 

1906.7 

133.39 

24.66 

59.64 

442 

290 

69.49 

26001 

6.11 

1002.0 

2205.4 

134.90 

24.67 

59.56 

426 

210 

53 . 9(1 

21775 

3.46 

1604.0 

2796.0 

137.78 

24.27 

58.27 

407 

220 

56.66 

20616 

2.95 

1961.0 

3360.1 

1 * 0.45 

23.94 

56.39 

392 

230 

63.69 

20357 

2.55 

2370.0 

3910.9 

142.69 

23.64 

53.64 

363 

260 

66.60 

20555 

2.23 

2770.4 

4463.5 

145.13 

23.34 

51.25 

378 

250 

73.95 

21111 

1.99 

3146.0 

6946.2 

147.17 

23.05 

46.94 

377 

26 0 

79.05 

21954 

1.76 

3699.0 

5621.6 

149.04 

22.79 

46.65 

377 

270 

66.06 

22927 

1.62 

3032.6 

5077.4 

150.77 

22.53 

44.66 

379 

260 

69.03 

23990 

1.46 

4149.6 

6314.0 

152.36 

22.29 

42.95 

363 

290 

93.69 

25066 

1.37 

6453.1 

6736.2 

153.64 

22.04 

41.46 

307 

300 

96.64 

26211 

1.27 

4744.0 

7142.6 

155.21 

21 .60 

40.04 

390 

310 

103.31 

27356 

1.19 

5024.5 

7636.9 

156.51 

21.55 

36.62 

395 

32 0 

107.91 

26696 

1.12 

5296.0 

7920.1 

167.72 

21.31 

37.64 

400 

330 

112.64 

29621 

1.06 

5559 . J 

0293.7 

158.67 

21.07 

36.97 

406 

36 0 

116.92 

33727 

1.00 

5615.3 

6 o 56.7 

159.96 

24.62 

36.19 

411 
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T ME RMO DYN AM I C PROPtRTItS OF 3XYGiN 


C-2 


2 4 0 ATM ISOOAR 


TEMPEKATURE 

OENS1TY 

V < OH/ DVJp 

VQP/OU^ 

-v <dp/ov» t 

KELVIN 

ghole/cc 

J/GMDLE 

CC- ATH/J 

ATM 

* 57.C94 

0.341277 

17317 .05 

26.475 

12928.87 

58 

0.041164 

17256.50 

25.343 

12728.45 

60 

C. 340914 

17122.40 

26.047 

12295. C8 

62 

0.340664 

16987.57 

25 .746 

11673.69 

64 

0.040413 

16851.96 

25.439 

11464.03 

66 

0.040163 

16715.53 

25.129 

11065.83 

64 

0.039912 

16578.22 

24 .814 

10678.85 

70 

G . 339661 

16439.96 

24.496 

1 C 30 2 .84 

72 

0.039409 

16300.74 

24.175 

9937.54 

7<* 

0.039154 

16160.45 

23.052 

9582.72 

76 

0.038906 

16019.08 

23.527 

9238.13 

74 

0.038653 

15876.53 

23.201 

8903.53 

80 

0.038400 

15732.77 

22 .074 

8578.69 

82 

0.038147 

15587.72 

22.547 

8263 .38 

44 

0.337893 

15441.30 

22 .221 

7957.38 

86 

0.037639 

15293.48 

21 .096 

7660.45 

88 

G. 037384 

15144.15 

21.572 

7372.38 

90 

0.037129 

14993.25 

21.251 

7092.96 

92 

0.036872 

14840.67 

20 .933 

6821.96 

94 

0.036615 

14646.38 

20.618 

6559.17 

96 

0.036357 

14530.23 

20.308 

6304.40 

94 

0.336099 

14372.16 

20.002 

6057.44 

160 

0.035439 

14212 .07 

19.701 

5818.09 

102 

0.035578 

14049.82 

19.407 

5586.16 

104 

0*335316 

13885.36 

19.119 

5361.46 

106 

0.035053 

13718.55 

18.039 

5143.80 

108 

0.034789 

13549.29 

18.566 

4933.00 

110 

0.634523 

13377.45 

18.302 

4728.90 

112 

0.034256 

13202.93 

18.048 

4531.30 

114 

0.033987 

13025.58 

17 .804 

4340.05 

116 

0.033716 

12845.31 

17.571 

4154.99 

118 

0.033444 

12662.04 

17.349 

3975.96 

120 

0.033169 

12475.60 

17.141 

3002.80 

122 

0.032893 

12286. 04 

16.946 

3635.37 

124 

0.032614 

12093.32 

16 .765 

3473.54 

126 

0.032333 

11897 .72 

15.599 

3317.15 

128 

0.032050 

11699.77 

15.447 

3166.10 

130 

0.031766 

11646.97 

15.80 2 

3022.03 

132 

0.031480 

11525.17 

15.44 8 

2678.83 

134 

0.031190 

11379.58 

15.206 

2749.66 

136 

0. J30896 

112S3.41 

14.998 

2611*66 

138 

0.330601 

11031.20 

14.702 

2461.06 

140 

0.030301 

10860.24 

14.471 

2356.56 

142 

0 .029999 

10700.37 

14.197 

2242.33 

144 

0.029698 

10512.33 

13.826 

2122.19 

146 

0.329387 

10341.65 

13 .041 

2010.83 

148 

0.029076 

10181.16 

13.459 

1912.33 

150 

0.028762 

10018.95 

13.257 

1614.62 

152 

0.028447 

9856.30 

12.964 

1721.04 

154 

0.028126 

9705.52 

12.073 

1631.41 

156 

0.027802 

9558.84 

12.615 

1549.70 

15 8 

0.027479 

9345.91 

12.302 

1463.15 

16 0 

0.027150 

9328.43 

11.846 

1382.17 

165 

0.026317 

8935.39 

11.356 

1205.21 

170 

0.025468 

4587.85 

10 .799 

1046.01 

175 

0.024604 

8267.43 

10 .245 

911.61 

180 

0 .023724 

7964.72 

3.750 

793.61 

145 

0.022843 

7678.01 

9.311 

692.59 

190 

0.021955 

7421. 6G 

8.919 

609.02 

195 

0.021074 

7200.24 

0.570 

540.22 

20 0 

0.020207 

7032.13 

8.244 

485.00 

210 

0.014553 

6802.04 

7 .686 

403.99 

220 

0.017041 

6711.52 

7.234 

351.36 

230 

0.315700 

6748.63 

5 .869 

319.62 

240 

0.014535 

6858.45 

0.582 

298.77 

250 

0.013523 

7033.26 

0.373 

265.46 

260 

0.012650 

7262.61 

5.180 

277.71 

270 

0.011893 

7519.50 

5.046 

272.67 

280 

0.011232 

7794.87 

5.931 

269.46 

290 

0.010651 

8077.29 

5.845 

267 .19 

30 0 

0.310138 

8367.26 

5.755 

265.71 

310 

0.009679 

8659.98 

5.691 

264.81 

320 

0. J09267 

8946.53 

5.656 

264. G9 

330 

0.008893 

9226.33 

5.634 

263.43 

340 

0.004553 

9496.68 

5.622 

262.80 


OV/OTWV 

CO 

1/ KELVIN 

THERMAL 

VISCOSITY 

THERMAL 

dielectric 

PRANDTL 

NOJCTIVITY 

MW/CM-K 

3 IFFUSIYITY 
G/CM-S SQ CM/ S EC 
X 10 3 

constant 

NUMBER 

0.0430277 

1.96316 

6.9514 

0.00091 

1 « 5 7 So *♦ 

5.8016 

0. OL 30367 

1.95629 

6.7503 

0.00091 

1 • 5 74u 2 

5.65C8 

0.CG3C57O 

1.94059 

6 .3294 

0.00091 

1.56999 

5. J353 

0.0030778 

1.92424 

5.9380 

0.00091 

1.565*8 

5.0422 

0.0030992 

1.90728 

5.5740 

0.00090 

1,56196 

4.7700 

a. 0031212 

1.80977 

5.2356 

0.0009C 

1.557*5 

4.5171 

0.0031438 

1.87174 

4.9206 

0 .G0090 

1.55394 

4.281° 

0.0031670 

1.85323 

4.6279 

0 .00091 

1.54994 

4.U632 

0. 0031909 

1.83429 

4.3555 

0.00089 

1.54594 

3.6596 

0.0032156 

1.81495 

4.1021 

0.00089 

1.54193 

3 . 0 7 C5 

0.0032411 

1.79524 

3.6662 

0.00089 

1.537*3 

3.4943 

0.0032674 

1.77520 

3*6468 

0.00089 

1.533*4 

3.3304 

0.0032946 

1.75686 

3.4425 

0.00088 

1.52994 

3.1777 

Q.Oi. 33226 

1.73425 

3.2526 

0.00066 

1.52594 

3*0356 

0.0033520 

1.71340 

3.0754 

0.00087 

1.52194 

2.9033 

0 .0033622 

1.69233 

2.9106 

0.00087 

1.51793 

2.7801 

0.0036136 

1.67109 

2.7571 

0.00066 

1.51393 

2 >d655 

0.0036462 

1.6 4 960 

2.6141 

0.00066 

1.5C992 

2.5568 

0.0634802 

1.62613 

2.4609 

0.00085 

1.50591 

2 .4595 

0.0035155 

1.60646 

2.3568 

0.00085 

1.50189 

2.3671 

0.0035522 

1.56470 

2.2412 

0.00064 

1.49787 

2.2613 

0.00 35906 

1.56286 

2.1334 

O.ODU64 

1 • 4 9 3o 4 

2.2015 

0.0036306 

1.54096 

2.0329 

0.00063 

1.46960 

2 .1273 

0.0036725 

1.51902 

1.9392 

0.00083 

1.48575 

2 • 0585 

0.0037162 

1.49706 

1.8516 

0.00062 

1.48170 

1.9947 

0.0037619 

1.67506 

1.7702 

0.00062 

1.47763 

1.9355 

0.0038C99 

1.45311 

1.6961 

0.00QS1 

1.47355 

1.8606 

0.0038601 

1.43115 

1.6231 

0.00080 

1.46945 

1,8302 

0. 0039128 

1.60923 

1.5557 

0.00060 

1.46534 

1.7834 

0.0039661 

1.36736 

1.6966 

0.00079 

1.46122 

1.7403 

0.0060261 

1.36551 

1.4368 

0.0CQ76 

1.45747 

1 . 7 G C 7 

0.0040672 

1.34374 

1.3827 

0.00076 

1.45290 

1.6642 

0. 0041514 

1.32203 

1.3321 

0.00077 

1.44872 

1.6308 

0.0042169 

1.30841 

1.2667 

0 .00076 

1.44450 

1.6003 

0.0162900 

1.27867 

1 .260 6 

0.00076 

1.44027 

1.5725 

0.0063649 

1.25743 

1.1969 

0 .00075 

1 .43600 

1.5474 

0.0044438 

1.23609 

1.1600 

0.QC074 

1.43171 

1.5247 

0.0045196 

1.21506 

1.1236 

0.00072 

1.42742 

1 .5268 

0.0045627 

1.19414 

1.0699 

0.00072 

1.42310 

1.5065 

0.0066634 

1.17330 

1.0580 

0.00071 

1.41674 

1.4954 

0.0047796 

1.15257 

1.0279 

9 • 00 0 7 C 

1.41433 

1.4925 

0.0048659 

1.13203 

0 .9998 

0.00069 

1.40990 

1.4815 

0.0049727 

1.11161 

0.9733 

0.00066 

1.40542 

1.4776 

0.0050541 

1.09143 

0.9484 

0.00067 

1.40091 

1.4685 

0.0051254 

1.07168 

0.9252 

0.00067 

1.39642 

1.4537 

0.0053325 

1.05169 

0*9029 

0.00065 

1.39160 

1.4796 

Q. 0053679 

1.03217 

0.6829 

0.00065 

1.38719 

1.4609 

0.0054662 

1.01290 

0.6674 

0.00064 

1.38254 

1.4704 

0. 0055696 

0.99400 

Q . 6521 

0.00064 

1.37789 

1 .<*706 

0*0057649 

0.97516 

0.6367 

0.00062 

1.37315 

1.4951 

0* 00 58340 

0.95666 

0.6216 

0.00062 

1.36840 

1 .1*966 

0 • CC 59330 

0.93666 

0.6067 

0.00061 

1.36366 

1.4956 

0.0060963 

0.92066 

0.7919 

0.00060 

1.35685 

1.5285 

0.0064034 

0.07776 

0.755 7 

0.00056 

1.34671 

1.5394 

0.0067399 

0.63684 

0.7206 

Q. 00057 

1.33442 

l .5577 

0.0070794 

0.79622 

0.6668 

0.00055 

1.32199 

1.5738 

0.0074326 

0.76195 

0.6543 

0.00054 

1.30945 

1.5868 

S. 0077798 

0.72965 

0.6234 

0.00053 

1.29688 

1.5950 

Q.G06C736 

0.70167 

0.5942 

0.00053 

1.2 6 48 6 

1.5853 

0 • GO 83106 

0.67606 

0.5669 

0.00054 

1.27201 

1.5662 

0.0084725 

0.65230 

0.5417 

0.00054 

1.25993 

1.5463 

0* 0 C 85659 

0.60605 

0.4960 

0.00056 

1.23710 

1 .4913 

0 • C 0 64016 

0.57224 

0.4629 

0.00060 

1.21648 

1.4253 

0.0 0 79776 

0.54333 

0.4355 

0.00064 

1.19639 

1.3485 

0.0074726 

0.52054 

0.4146 

0.00070 

1.16262 

1.2757 

0.0069579 

0.50271 

0.3987 

0.00076 

1.16941 

1.2128 

0.0064227 

0.48064 

Q .3867 

0.00083 

1.15792 

1 .1535 

0.0059423 

0.47762 

0.377b 

0.00090 

1.1 48u2 

1.1036 

0.0055098 

0.66950 

0.3709 

0.00097 

1.13943 

1.C6C3 

0.0051352 

0.46363 

0.3659 

0.00105 

1.13191 

1.0231 

0.0047656 

0.45995 

0.3623 

0.00113 

1.12529 

0.9658 

0.0044629 

0.45746 

0.3596 

0.00122 

1.1194.1 

0.9543 

0. C 0 42293 

0.45596 

0.3582 

0.0013C 

1.L1414 

0 .9289 

3.0040 066 

0.45527 

0.3573 

0.00138 

1.10937 

C .9065 

0.0 U 36098 

0.45524 

0.3559 

0.00147 

1 . 1 0 5 0 4 

0,8666 
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C-2 


THERMODYNAMIC PROPERTIES OF OX YGtN 


26C ATM ISOBAR 




TEMPERATURE 

VOLUME 

ISOTmERH 

ISOChORE 

INTERNA 



DERIVATIVE 

DERIVATIVE 

Energt 

<£(- VIN 

CC/GMOLE 

CC ATM/GMOLf 

ATM/* 

J/GHOLE 

* 57.319 

24.21 

315576 

39.16 

-6142.8 

5 a 

24.26 

312573 

30.79 

— O 1 0 0 . 4 

6 0 

24.40 

3uJ890 

37.72 

-6007.6 

62 

24.55 

295412 

36.68 

-5907.0 

64 

24. 7Q 

287112 

35.67 

-5806.6 

66 

24.85 

278995 

34.68 

-5706.3 

6 6 

25.01 

271C59 

33.72 

-5606.3 

7 0 

25.17 

263300 

32.78 

-5506.3 

72 

25.32 

255716 

31,86 

-5406.6 

74 

25.48 

248304 

30.97 

-5307.0 

76 

25.65 

241060 

30.09 

-5207.6 

7 8 

25.81 

233983 

29.25 

-5100.3 

80 

25,98 

22707J 

28.42 

-5009*2 

82 

26.15 

220317 

27.62 

-4910.2 

8 4 

26.32 

213721 

26.84 

-4011.4 

86 

26.50 

207281 

26.07 

-4712.0 

88 

26.68 

200992 

25.33 

-4614.3 

90 

26.86 

194 853 

24.61 

-4515.9 

92 

27.04 

108061 

23.91 

-4417.7 

94 

27.23 

183012 

23.23 

-4319.6 

96 

27.42 

177305 

22.57 

-4221.7 

98 

27.61 

171736 

21.93 

-4123.9 

10 0 

27.81 

166303 

21.31 

-4026.2 

10 2 

28.01 

161QQ4 

20.70 

-3920.7 

10 4 

28.21 

155035 

20.11 

-3031.2 

106 

28.42 

1 5 Q 7 94 

19.54 

-3733.9 

10 0 

28.63 

145000 

16.99 

-3636.7 

110 

28.85 

141008 

18.46 

-3539.6 

112 

29.0 7 

136417 

17.93 

-3442.6 

11 4 

29.29 

13106? 

17.43 

-3345.0 

116 

29.52 

127429 

16.94 

-3249.0 

118 

29.75 

123107 

16.47 

-3152. 3 

120 

29.99 

110097 

16.01 

-3355. 7 

122 

30.24 

114797 

15.56 

-2959.2 

12 4 

30.49 

110005 

15.13 

-2662.0 

126 

30.75 

106919 

14.71 

-2766.5 

12 0 

31.51 

10313/ 

14.31 

-2670.2 

130 

31.28 

99657 

13.90 

-2572.6 

132 

31.55 

95904 

13.45 

-2475.2 

134 

31.84 

92932 

13.13 

-2377.5 

136 

32.13 

09203 

12.76 

-2279.7 

138 

32.42 

85712 

12.35 

-2101.7 

140 

32,73 

82372 

12.00 

-2003.5 

142 

33.35 

79309 

11.66 

-1905.1 

144 

33.37 

76027 

11.13 

-1907.4 

146 

33.70 

72809 

11.00 

-1700.5 

148 

34.05 

70309 

10.57 

-1609.9 

15 0 

34.40 

67642 

10.25 

-1591.4 

15 2 

34.76 

65049 

9.89 

-1493.1 

15 4 

J5. 14 

62553 

9.69 

-1394.1 

156 

35.53 

60152 

9.37 

-1295.1 

15 8 

35.92 

57815 

0.96 

-1196.7 

160 

36.33 

55325 

8.72 

-1097.9 

lb 5 

37.41 

50236 

0.04 

-047. 7 

170 

38.57 

45583 

7.40 

-597.6 

17 5 

39.82 

41430 

6.00 

-347.1 

130 

41.17 

37691 

6.25 

-96.6 

185 

42.62 

344 3w 

5.73 

153.2 

190 

44.19 

31661 

5.26 

401.5 

195 

45.87 

29352 

4,83 

647.1 

2Q0 

47.65 

27400 

4 .45 

009.4 

21 0 

51.51 

24849 

3.78 

1361.1 

220 

55.70 

23246 

3.25 

1810.4 

230 

60.12 

22628 

2.82 

2237.4 

24 0 

64.67 

2 2 5 80 

2.40 

2630.0 

25 0 

69.28 

22833 

2.20 

3016.9 

26 0 

73.90 

23444 

1.90 

3374. 2 

270 

78.48 

24259 

1.00 

3713. : 

28 0 

3 3.02 

25214 

1.65 

4335.5 

290 

87,48 

26225 

1.52 

4344.0 

300 

91.87 

27315 

1.41 

4640.3 

310 

9b. 18 

2041, 

1.32 

4925.1 

32 C 

190.43 

2952, 

1.24 

5200.9 

330 

104.63 

30 626 

1.17 

5460 , 3 

34 0 

1U0.77 

31719 

1.10 

5720.2 


* THO-PHft'SE iOUNOARY 


enthalpy 

EhTROPY 

“V 

C P 

vElOCI 
DF SOJ 

J/GMOLE 

j/„mole-« 

J / G 

MILE -K 

n/se: 

-5505.1 

o 7 . 30 

35.84 

52.37 

1213 

-5469.4 

0 0.50 

35.71 

52.35 

12 05 

-5364.7 

70.27 

35.33 

52.29 

1193 

-5L6C .2 

71.90 

34.97 

52.22 

1182 

-5155.0 

73.64 

34.63 

52.16 

1173 

-5t 51 .6 

75.25 

34.29 

52.10 

1159 

-4947,4 

76.00 

33.97 

52.05 

1147 

-4043.4 

7 8.31 

33.66 

51.99 

1135 

-4739.4 

79.77 

33.36 

51.93 

1123 

-4635.6 

ol ■ 19 

33.07 

51.88 

1111 

-4531.9 

o2 . 50 

32.00 

51.03 

10 98 

-4420.3 

»3.92 

32.53 

51.78 

1085 

-4324.7 

o5.23 

32.27 

51.73 

1074 

-4221.3 

36.51 

32.02 

51.69 

1061 

-4110. C 

o 7 * 76 

31.77 

51.64 

1049 

-4014.7 

00.97 

31.53 

51.61 

1 335 

-3911.5 

70.16 

31.30 

51.57 

1024 

-3000.4 

91*32 

31.00 

51.53 

1011 

-3705, J 

92.45 

30.06 

51.50 

999 

-3602.3 

33.55 

33.65 

51.40 

987 

-3499.4 

74.64 

30.44 

51.45 

97* 

-3396.5 

95.70 

30.23 

51.43 

962 

-3293.6 

96.74 

30.02 

51.42 

953 

-3190.0 

97,76 

29.02 

51.40 

937 

-3006.0 

30.75 

29.62 

51.39 

925 

-2905.2 

99.73 

29.41 

51.39 

913 

-2002.5 

1 J 0 * 69 

29.21 

51.30 

901 

-2779.7 

lu 1 .64 

29.00 

51.39 

8 90 

-2676.9 

lu 2 • 56 

20.70 

51.39 

873 

-2574.1 

1.3.47 

20.57 

51,40 

067 

-2471.3 

lu 4 ■ 37 

28.34 

51.41 

056 

—2360.4 

1*5.25 

23.11 

51,42 

045 

-2265.5 

1.6.11 

27.86 

51.44 

834 

-2162.6 

1.6. 96 

27.61 

51.46 

823 

-2059.6 

lc 7 . 30 

27.34 

51.48 

013 

-1956.5 

140.62 

27.06 

51.50 

803 

-1853.3 

lu 9. 44 

26.76 

51.53 

793 

-1740.6 

110.25 

27.29 

52.28 

777 

-1644.0 

1x1.05 

27.21 

52.29 

764 

-1530.0 

111.04 

27.11 

52.64 

755 

-1433.3 

112.62 

27.02 

52.97 

744 

-1327.5 

113.39 

26.92 

53.06 

731 

-1221.2 

114.16 

26.61 

53.37 

721 

-1114.5 

114.91 

26.70 

53.50 

71J 

-1000.3 

115.66 

26.59 

53.04 

693 

-900.6 

116.40 

26.45 

54.35 

683 

-7 93.0 

117.13 

26.34 

53.90 

675 

-605,1 

117.06 

26.21 

54.17 

665 

-577.3 

110.57 

26.08 

54. 04 

653 

-460.4 

119.20 

25 .97 

54.07 

647 

-359.2 

119.99 

25.06 

54.99 

636 

-250.4 

120.60 

25.75 

54.43 

622 

-140.9 

121.37 

26.26 

55.65 

609 

137.7 

123.08 

25.08 

56.01 

507 

410.4 

1*4.76 

25.74 

56.50 

563 

701.9 

126.40 

25.66 

57. 02 

543 

907.9 

120.31 

25.55 

57.55 

510 

12 76.1 

1*9.59 

25.40 

57.90 

499 

1565.7 

1 ol . 14 

25.19 

58.00 

401 

1055.4 

132.64 

24.92 

57.98 

465 

2144.0 

134.11 

24 ,6b 

57.83 

452 

27 10.2 

136.90 

24.29 

56.01 

423 

3277.7 

139.51 

2 3.93 

55.27 

412 

3021.4 

141.93 

23.67 

53.31 

402 

4342,5 

144,14 

23.39 

5C .99 

395 

4»41 » 9 

146.18 

23.11 

49.00 

392 

5321.0 

190.06 

22 .84 

46.94 

391 

5700.6 

143.00 

22.60 

45.06 

391 

6222.5 

151.43 

22.36 

43. 4U 

394 

6640,6 

1 52 • 30 

22.12 

41.93 

397 

7060. 2 

154.30 

21.87 

40.5* 

4wd 

7459.0 

155.60 

21.63 

39,32 

404 

7046.8 

156.34 

21.39 

30.31 

409 

0224.7 

130.00 

21.14 

37.40 

414 

0593.7 

159. 10 

20. 9J 

36.50 

419 
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THERMOOYNAMIC PROPERTIlS OF OX Y G<_N 


C-2 


260 ATM ISOBAR 


temperature 

DENSITY 

V<OM/DV>p 

V < Jp/0U>V 

-V (QP7DV> t 

(OV/OT^V 

thermal 

VISCOSITY 

THERMAL 

01ELECTRIC 

PR AND TL 






z 

ONOoC T IVI T Y 


OIFFUSIVITY 

CONSTANT 

NUMBER 

KELVIN 

GMQLE/CC 

J/GMOLE 

CC- ATM7J 

ATM 

U KELVIN 

MM/CM-K 

G/CH-S 

SO CM/SEC 










x 103 




* 57.316 

0.041313 

17436.67 

25.449 

13037.38 

3*Cu30035 

1.96579 

7.016a 

0.00391 

1.57642 

5 .0410 

56 

0.041226 

17392.14 

25.348 

12096.82 

0. DO 30099 

1.96070 

6.8643 

0.30091 

1.5 75b 5 

5.7272 

6 0 

0. 040960 

17261.23 

25 .053 

12453.73 

0. Cj 30291 

1.94530 

6.4382 

0*00091 

1.571.6 

5.4079 

62 

0.340732 

17129.68 

25.751 

12032.61 

9. OtJ 3C 488 

1.92926 

6.0421 

0.00391 

1.367- 7 

5.1113 

64 

0.340463 

16997.43 

2^.445 

11623.22 

3. 0 L 30689 

1.91261 

5 .6 73b 

a .00091 

1.5 63c 9 

4.0350 

66 

0.040235 

16864.43 

25.135 

11225.28 

3.0 0 30896 

1 . 89541 

5.3309 

0 .00090 

1.55911 

4.5797 

66 

Q . J 39966 

16730.64 

24. 820 

10636.56 

0.0431108 

1.87769 

5. 312 j 

G.Q0J9C 

1.55513 

4.3415 

70 

0.339737 

16595 .98 

24.5C3 

10462.79 

0. OC 31326 

1. 85950 

4.7153 

0.0009C 

1.55116 

4.1200 

7 2 

0.339466 

16460.44 

24.182 

10097,73 

0. 0031551 

1.84J87 

4.4392 

0.00090 

1.54719 

3.9130 

74 

0.039239 

16323.91 

23 .860 

9743.14 

0 . 0 u 31782 

1.82184 

4.1622 

0.00389 

1.54322 

3.7219 

76 

0.038969 

16186.39 

23.536 

9398.77 

3 . OC 32029 

1.80245 

3.9431 

C. 30089 

1.53926 

3.5433 

76 

C. 036739 

16047.75 

23.210 

9064,39 

0.0032266 

1.78273 

3.7234 

0 .00089 

1.53530 

3.3770 

ao 

0.039469 

15907.98 

22.885 

8739.74 

0.0032520 

1.76271 

3.5131 

0.00099 

1.53134 

3.2221 

62 

0.038239 

15767.00 

22.559 

9424.63 

0. Go 32782 

1.74242 

3.3201 

0.00086 

1.52736 

3 .b 77 8 

3 4 

0. J37906 

15624.72 

22.234 

8118.80 

0 . 0 C33Q53 

1.72190 

3.1403 

0.00066 

1.52342 

2.9434 

66 

0.037736 

15481.11 

21.911 

7822.04 

3.0033334 

1.70116 

2.9728 

0.0009 7 

1.51947 

2.0183 

68 

0.037485 

15336.04 

21.589 

7534,12 

0 . 0 u 33626 

1.68024 

2.6168 

0.00367 

1.5 1551 

2 .7 0 17 

90 

0.037232 

15189.46 

21 .270 

7254.83 

0.0033928 

1.65916 

2.6715 

0.00086 

1.51155 

2»o93l 

92 

0.336979 

15041.26 

20 . 954 

6993.95 

3. 0034242 

1.63794 

2 .5360 

0.30086 

1.50756 

2.4920 

94 

0.336726 

14691.39 

23 .642 

6721.27 

0.0034568 

1.61661 

2.4097 

0.00096 

1.5 03b2 

2.3979 

36 

0.036472 

14739.71 

20 .335 

6466.58 

0* 0 1)34907 

1.59519 

2.2920 

0.00095 

1 . 4 99o 5 

2.0103 

96 

0. J36216 

14586.13 

20 . 032 

6219.69 

3.0035261 

1.57369 

2.1822 

0.00084 

1.49567 

2 .2208 

100 

0.035961 

14430.55 

19.735 

5980.39 

0.0035629 

1.55213 

2.0790 

0.00084 

1.49109 

2.1530 

10 2 

0.035704 

14272 .84 

19.445 

5748.49 

0.0036014 

1.53053 

1.9043 

0.00083 

1.48771 

2 .0826 

104 

0.035446 

14112.91 

19.161 

5523.78 

3 . 0t> 36415 

1.53992 

1.6952 

0 .00083 

1.48371 

2.0172 

10 6 

0.335166 

13950 .62 

16 .865 

5306*19 

3 • 0 C 36835 

1.48729 

1.6119 

0.00062 

1.4 7971 

1.9564 

106 

0.034926 

13785.66 

19 .617 

5095.26 

0. 0037273 

1.46567 

1.7343 

0.00082 

1 • 4 7 5o 9 

1.9001 

110 

0.034667 

13618.46 

19 .359 

4891.07 

0.0 0 37732 

1.444Q7 

1.6617 

0.00061 

1.4 7167 

1 .8479 

112 

.0.0 344 0 5 

13448.36 

18.110 

4693.37 

3. 0 U 38213 

1.4225C 

1.5939 

0.0006C 

1.46763 

1.7996 

114 

0 . 334141 

13275.33 

17 . 873 

4501.98 

0.0038717 

1.43097 

1.5306 

a .Goose 

1.46356 

1.7549 

116 

0.333676 

13099.29 

17,646 

4316.75 

0. 0039246 

1.37950 

1.4714 

0.00079 

1.45951 

1.7136 

116 

0.033609 

12920.13 

17 .433 

4137.50 

0. LO 39801 

1.35809 

1.4163 

0.30079 

1.45543 

1.0756 

120 

0.033341 

12737.65 

17 .232 

3964.10 

0.0040384 

1.33675 

1 .3642 

0.00076 

1.45133 

1 .6405 

122 

Q.33307G 

12551.86 

17.047 

3796.38 

II* 00 40996 

1.3155G 

1.3157 

0.0007 7 

1.44721 

1.6084 

124 

0. 032796 

12362 . 75 

15.876 

3634.21 

0.0041639 

1.29433 

1.2703 

0.00077 

1.443-7 

1 .5789 

126 

0.032524 

12170.53 

15.721 

3477 . 44 

0.0042315 

1.27326 

1.2278 

0 » OC 076 

1.43690 

1.5519 

126 

0. 032246 

11975.72 

15.561 

3325.94 

3. Ot 43026 

1.25229 

1.1879 

0 .00375 

1.43471 

1.5275 

130 

0 . J31971 

11982.56 

15.930 

3186.17 

0.60 43626 

1.23163 

1.1508 

0.0 00 7 4 

1.43053 

1 .52 1>5 

132 

0.031693 

11829.33 

15 . 596 

3042.02 

0. 0044205 

1.21111 

1.1161 

0.00073 

1.42632 

1.5059 

134 

0.031411 

11703 .75 

15 .41 7 

2919.07 

0. 0044981 

1.19359 

1.0832 

0.00072 

1.422-6 

1.4969 

136 

0.031127 

11528.52 

15.16 6 

2776.60 

3.0045945 

1.1703C 

1.0525 

0.00071 

1.41779 

1 .4887 

138 

0.030841 

11361.11 

14.072 

2643.40 

0.0046707 

1 . 15018 

1.0237 

0 . 0007 0 

1.413*.9 

1.4759 

140 

C. 030551 

11194. 6b 

14.645 

2516.56 

0 • 0447670 

1.13318 

0.9965 

0.00069 

1 .4 C 91 5 

1.4705 

142 

0.130259 

11045. 44 

14.402 

2402.22 

3.0048439 

1.11337 

0 .9709 

0.G036 9 

1.40479 

1.4621 

144 

0.029969 

10661.47 

13.964 

2278.45 

0.0048032 

1 .09110 

3.9473 

0 .00069 

1 • 4 U 0 4 6 

l.*391 

146 

0 . 029670 

10667.44 

14.005 

2162.60 

0.0050850 

1.07155 

0 . 9246 

0.00366 

1.396-0 

1.4652 

148 

Q.J2937Q 

10542.46 

13.666 

2064.99 

3.L0512C1 

1.35237 

0.9031 

0.00066 

1.39155 

1 .4476 

150 

0.329066 

10386.70 

13 .461 

1966.24 

3. C 0 52 1 53 

1.03348 

3.8839 

C. 00066 

1.387C7 

1 .4479 

152 

0. J28766 

10229 .00 

13.176 

1871.19 

0 . 0452630 

1.01498 

0 . 069u 

0.00065 

1.30260 

1.4459 

15 4 

0.026456 

10083.19 

U . 100 

1790.11 

0. 0G54413 

0.99651 

J * 6548 

0.00064 

1.37804 

1 .4695 

156 

0. 026147 

9934.73 

12 .675 

lo93.ll 

0.0055350 

0.97836 

3.6393 

0.00363 

1.37347 

1 .4742 

156 

0.327639 

9778.48 

12.497 

1609.52 

3.0 3 55665 

0.96079 

3.8249 

0.00363 

1.36894 

1 .4604 

160 

u. 027527 

9722.04 

12 .059 

1522.93 

0.0057240 

0.94339 

0.6105 

0.00052 

1.36436 

1.4942 

165 

u. 026734 

9351.13 

11.626 

1343.03 

0. D059899 

0.90116 

3.7753 

0.0Q06C 

1.35278 

1.5061 

170 

0. 32593C 

9027 .54 

1L .082 

1181.94 

0. 0062590 

0 . 86111 

3.7414 

0 .00059 

1.341.9 

1.52C2 

175 

J .325114 

8727.43 

1] .548 

1040.48 

3.0065334 

0.82327 

0.7066 

0 .00057 

1.32932 

1.5338 

100 

0.024290 

6436.00 

10.061 

915.5* 

3. C 068 22 3 

C. 79771 

0 .6772 

0.00056 

1.31749 

1.5462 

135 

0.323461 

8159.51 

9.616 

007.76 

3.0078965 

0.75451 

0.6472 

0.30056 

1 * 3 0 5o6 

1 .5523 

140 

0.022630 

7906.05 

9.235 

716.48 

3.0 0 73462 

0.72583 

J .6 188 

0.00355 

1.29307 

1 .5474 

195 

0. 121003 

7679. 78 

9.992 

t>39.96 

0.0075502 

0. 70024 

0 .5921 

0.00055 

1 .2 0222 

1.5323 

200 

0.023966 

7494.4o 

9 .601 

576,84 

3.0477170 

0.67663 

3.5672 

0.00056 

1.2 7077 

1.5152 

210 

0 .119412 

7243.52 

8.025 

462.38 

3.0178433 

0.63214 

0.5234 

0.00057 

1.24892 

1.4702 

22 0 

0 . 017955 

71J7.51 

7.554 

417.39 

9.0u77760 

0.59575 

0 .4875 

0.0036 0 

1.22891 

1.4135 

230 

U . 016632 

7110.78 

7 .167 

376.36 

0.0074972 

0.56610 

0.458a 

0.00054 

1.21094 

1.3496 

24 0 

0.315463 

7193.88 

5 . 944 

349.29 

Q • Ob 70 805 

0.54219 

0.436b 

0.30059 

1.19521 

1.2015 

250 

0. 314435 

7323 .52 

5 .609 

329.54 

3. Go 66 90 9 

G .52337 

0 . 4164 

0.00074 

1.18140 

1.2243 

26 0 

0.313532 

7514.73 

5.411 

317.24 

3.0062460 

0 .50821 

0.4048 

0 . 0 0 0 8 1 

1.16992 

1.1684 

270 

C . 312741 

7745.54 

b .245 

309.19 

0.0056180 

0.49626 

0.3943 

0.00386 

1.15912 

1 .1191 

230 

0.012046 

8001.97 

5.117 

303.72 

0.0 J54242 

0. 48690 

3 .3863 

0.00393 

1.150-2 

1.0763 

290 

C. 011431 

8268.92 

5.013 

299.78 

3 • Gb 5C712 

Q .48054 

3 .3603 

O.OQIOC 

1.142.1 

1.0370 

30 0 

0.313865 

8550 .46 

5 .919 

297 . 33 

0.0047388 

0.47594 

3 ,3757 

0.00108 

1.13494 

0.9996 

310 

0.010397 

8831.26 

5.948 

295.39 

0.0 b 44528 

0.47264 

J .3724 

0.00116 

1.12663 

0 .9603 

320 

0.309957 

9111.01 

5.803 

293 .92 

0 .0442044 

0 .47140 

3.37Qu 

0.CG123 

1.12297 

J .9417 

330 

5.009556 

9387 , 17 

5.770 

292.71 

3 . 0 „ 39839 

0 .46904 

3 .3685 

Q. 00131 

1.11705 

0 .9101 

340 

0 .009193 

9657. 56 

5.748 

291.61 

0.0037881 

0.46841 

0 .3675 

0.00139 

1.1 13<:0 

0.0971 


* TWO-WMASE boundary 
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C-2 

THERMODYNAMIC PROPERTIES OF OXYGEN 


280 ATM ISOBAR 


TENPERATURE 

VOLUME 

ISOTHERM 

DERIVATIVE 

ISOCHORE 

DERIVATIVE 

KELVIN 

CC/GMOLE 

CC ATM/GHOLE 

ATM/K 

• 57. 5%1 

2%. 16 

317923 

39.17 

56 

2%. 22 

315910 

36*92 

60 

24.36 

307262 

37.66 

62 

24.51 

296602 

36.62 

6% 

24.66 

290529 

35.61 

66 

24.61 

262439 

34*62 

66 

24.96 

274530 

33.66 

70 

25.12 

266796 

32.92 

72 

25.27 

259241 

32.01 

7% 

25.43 

251656 

31.11 

76 

25.59 

244641 

30.25 

76 

25.76 

237591 

29.40 

60 

25.92 

230705 

26.56 

62 

26.09 

223979 

27.77 

6% 

26.26 

217412 

26.99 
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thermodynamic properties of oxygen 
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0.0063673 

0.54206 

0.4376 

0.00073 

1.19270 

1.2296 

26 0 

0.014356 

7792.89 

6.625 

360.90 

0.0060374 

0.52691 

0.4226 

0.01076 

1.16044 

1.1794 

270 

0.013542 

7991.20 

6.444 

346.65 

0.0056666 

0.51396 

0.4109 

0.00064 

1.16965 

1.1312 

280 

0.012619 

6226.70 

5.304 

340.77 

0.0053169 

0.50418 

0.4017 

0.00090 

1.16013 

1.0690 

29 0 

0.012176 

6481.92 

5.165 

335.14 

0.0049652 

0 .49702 

0.3945 

0.00097 

1.15172 

1.0469 

30 0 

0.011602 

6751.90 

6.091 

331.32 

0.0046610 

0.49155 

0.3690 

0.00103 

1.14423 

1.0133 

310 

0.011087 

9019.27 

5.006 

327.92 

0.0044076 

0.46748 

0 .3649 

0.00111 

1.13755 

0 .9609 

32 0 

0 . 010622 

9290 .22 

5.952 

325.47 

0.0041691 

0 . 46 *64 

0.3616 

a. 00116 

1.1 3153 

0 .9536 

330 

a .010199 

9560.61 

$.911 

323.55 

0.0039537 

0.46255 

0.3796 

0.00125 

1.12609 

0 .92 93 

360 

0.009614 

9827.86 

5.660 

321.90 

0.0037605 

0.46135 

0.3761 

0.00133 

1.12113 

0.9073 
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C-2 


THERHOOY NAHIC PROPERTIES OF OXYGEN 


300 ATM 

ISOBAR 








TEMPERATURE 

VOLUME 

ISOTHERM 

ISOCHORE 

INTERNAL 

ENTHALPY 

ENTROPY 

°v 

Cp 



DERIVATIVE 

DERIVATIVE 

ENERGY 





KELVIN 

CC/GMOLE 

CC ATM/GMOLE 

ATM/K 

J/GHOLE 

J/GMOLE 

J/GMOLE-K 

J/G MOLE 

-K 

• 57.769 

29.16 

320260 

39.16 

>6135.1 

-5400.6 

to7 • 99 

35.67 

52.26 

56 

29.16 

319220 

39.05 

>6123.3 

-5300.2 

66.20 

35.63 

52.25 

60 

29.32 

310609 

37,99 

>6023.2 

-5203.6 

69.97 

35.46 

52.16 

62 

29.97 

302170 

36.96 

-5923.3 

-5179.5 

71.68 

35.11 

52.11 

69 

29.62 

293923 

35.95 

-5023.7 

-5075.3 

73.34 

34.77 

52.04 

66 

29.77 

265059 

34.96 

-5724.2 

-4971.3 

76.94 

34.44 

51.96 

66 

29.92 

277975 

39.00 

-562 9.9 

-4067.4 

76.49 

34.12 

51.91 

70 

25.07 

270270 

33.06 

-5525.7 

-4763.7 

77.99 

33.61 

51.05 

72 

25.23 

262739 

32.15 

-5426.0 

-4660.0 

79.45 

33.52 

51.70 

79 

25.38 

255300 

31.26 

-5320.1 

-4556.5 

60.67 

33.24 

51.72 

76 

25.59 

290191 

30.39 

-5229.5 

-6453.1 

62.25 

32.96 

51.66 

76 

25.70 

291167 

29.55 

-5131.1 

-4349.0 

63.59 

32.70 

51.60 

60 

25.66 

239307 

20.73 

-5032.9 

-6246.7 

66.90 

32.44 

51.54 

62 

26.03 

227600 

27.93 

-4934.9 

-4143.6 

66.17 

32 .20 

51.49 

69 

26.20 

221067 

27.15 

-6037.0 

-6060.7 

67.41 

31.96 

51.43 

66 

26.37 

219600 

26.39 

-4739.3 

-3937.0 

66.62 

31.72 

51.36 

66 

26.59 

206996 

25.66 

-6641.6 

-3035.1 

69.60 

31 .50 

51.33 

90 

26.71 

202361 

26.94 

-6544.5 

-3732.5 

90.95 

31.26 

51.29 

92 

26.69 

196922 

24.25 

-4447.3 

-3629.9 

92.00 

31.06 

51.24 

99 

27.07 

190627 

23.57 

-4350.4 

-3527.5 

93.16 

30.05 

51.20 

96 

27.25 

109973 

22.92 

-4253.5 

-3625.1 

96.26 

30.64 

51.16 

96 

27.99 

179956 

22.20 

-6156.9 

-3322.0 

95.31 

3 0.44 

51.12 

10 0 

27.63 

179070 

21.66 

-4060.4 

-3220.6 

96.35 

30 .24 

51.00 

102 

27.62 

166631 

21.06 

-3966.1 

-3110.5 

97.36 

30.03 

51* 05 

109 

26.01 

163719 

20.60 

-3667.9 

-3016.4 

96.35 

29.63 

51.02 

106 

26.21 

156725 

19.92 

-3772.0 

-2914.6 

99.32 

29.63 

50.99 

10 6 

26.91 

153661 

19.37 

-3676.1 

-2012.6 

100.27 

29.42 

50.96 

110 

26.62 

199119 

16.64 

-3500.5 

-2710.5 

101.21 

29.21 

50.94 

112 

26.63 

199990 

16.33 

-3605.0 

-2600.7 

102.13 

26.99 

50.91 

119 

29.09 

139994 

17.63 

-3309.6 

-2506.9 

103.03 

26.77 

50. 69 

116 

29.26 

135606 

17.35 

-3294.5 

-2405.1 

1U3.91 

28.54 

50.66 

110 

29.96 

131331 

16.66 

-3199.5 

-2303.6 

104.76 

26.30 

50.64 

120 

29.70 

127166 

16.63 

-3104.6 

-2201.7 

105.64 

26.05 

50.02 

122 

29.93 

123110 

15,99 

-3009.9 

-2100.0 

106.66 

27.79 

50.79 

129 

30.17 

119160 

15.57 

-2915.4 

-1990.4 

107.30 

27.51 

50.77 

126 

30.91 

115315 

15.16 

-2821.1 

-1096.7 

100.12 

27.22 

50.74 

126 

31.66 

111572 

14.76 

-2727.0 

-1795.1 

100.91 

26 .91 

50.72 

130 

30.91 

106399 

14.33 

-2631.7 

-1692.3 

109.71 

27 .46 

51.26 

132 

31.16 

106605 

13.93 

-2536.5 

-1509.3 

110.50 

27.36 

51.41 

139 

31.93 

102357 

13.79 

-2690.3 

-1405.1 

111.20 

27.27 

52.20 

136 

31.69 

90366 

13.25 

-2345.1 

-1301.7 

112.05 

27.10 

51.89 

136 

31.97 

94771 

12.65 

-2269.7 

-1270.0 

112.01 

27.09 

51.99 

190 

32.25 

91347 

12.51 

-2154.1 

-1173.9 

113.55 

26.99 

52.25 

192 

32.59 

66 6 96 

12.22 

-2050.1 

-1069.1 

114.30 

26.86 

52 * 61 

199 

32.62 

64907 

11.56 

-1963.4 

-965.6 

115.02 

26.76 

51.51 

196 

33.13 

61512 

11.46 

-1667.6 

-060.7 

115.75 

26.66 

52.61 

196 

33.99 

79102 

11.16 

-1771.5 

-755.0 

116.46 

26.54 

53.01 

15 0 

33. 76 

76440 

10.82 

-1675.0 

-649.7 

117.17 

26.42 

52.92 

15 2 

39.08 

73051 

10*46 

-1560.5 

-546.5 

117.07 

26.29 

52.70 

159 

39.92 

71350 

10.27 

-1404.7 

-430.6 

110.56 

26.16 

53.46 

156 

39.76 

66297 

9.67 

-1309.5 

-333.0 

119.24 

26.03 

53.30 

156 

35.11 

66736 

9.55 

-1294.1 

-226.9 

119.92 

25.92 

52.90 

160 

35.96 

63672 

9.15 

-1199.6 

-121.7 

120.56 

26.42 

53.22 

165 

36.90 

56664 

6.63 

-956.7 

167.9 

122.24 

26.01 

54.16 

170 

37.91 

54132 

6.01 

-716.3 

410.0 

123.65 

25.66 

54.42 

175 

36.97 

69908 

7.43 

-678.1 

691.4 

125.44 

25.60 

54 . 60 

18 0 

39.60 

45673 

6.66 

-236.9 

965.0 

126.96 

25.70 

55.04 

165 

90.61 

42570 

6.36 

-0.4 

1260.2 

126.46 

25.56 

55.16 

19 0 

92.09 

39525 

5.69 

236.5 

1516.0 

129.96 

25.36 

55.31 

195 

93.95 

36916 

5.46 

471.0 

1791.7 

131.39 

25.11 

55.21 

200 

99.86 

34560 

5.07 

702.3 

2066.6 

132.76 

24.64 

55.14 

21 0 

97.97 

31101 

4.36 

1154.3 

2612.6 

135.46 

24.31 

54.36 

22 0 

51.30 

29125 

3.60 

1590.0 

3150.2 

137.95 

23.96 

53.03 

230 

59.69 

27550 

3.34 

2000.6 

3675.7 

140.26 

23.66 

52.03 

29 0 

56.59 

27013 

2.96 

2400.9 

4160.6 

162.46 

23.45 

50.40 

25 0 

62.31 

27029 

2.64 

2709.1 

6603.2 

144.96 

23.23 

40.50 

26 0 

66.12 

27066 

2.37 

3150.3 

5160.3 

166.36 

22.98 

46.99 

270 

69.96 

27437 

2.15 

3496.6 

5621.3 

148.10 

22.72 

45.36 

280 

73.60 

20095 

1.96 

3024.6 

6067.0 

149.72 

22.47 

43 . 96 

29 0 

77.61 

29007 

1.63 

4141.4 

6500.6 

151.26 

22.24 

42,59 

300 

91.39 

29932 

1.70 

4445.6 

6920.0 

152.66 

22.01 

41.38 

310 

65.11 

30046 

1.56 

4730.8 

7325.9 

153.99 

21.76 

40.09 

320 

66.79 

31650 

1.60 

5022.1 

7721.2 

155.25 

21.54 

39.10 

330 

92.93 

32 895 

1.39 

5296.7 

6106.4 

156.43 

21.29 

3 6.17 

39 0 

96.03 

33954 

1.32 

5563.2 

8662.4 

157.56 

21.05 

37.31 


• T MO -PHASE BOUNDARY 


VELOCITY 
OF SOUNO 
H/SEC 


1215 

121 ** 

1203 

1192 

1180 

1169 

1157 

1195 

1139 

1122 

1110 

1096 

1006 

1079 

1061 

1099 

1037 

1025 

1013 

1001 

969 

977 

965 

953 

992 

930 

919 

907 

696 

665 

075 

869 

059 

099 

839 

025 

616 

601 

790 

766 

771 

759 

796 

790 

719 

715 

707 

696 

665 

660 

665 

657 

637 

622 

600 

579 

550 

539 

522 

507 

993 

970 

952 

936 
929 
923 
919 
917 
917 

919 

922 

929 

920 
932 

937 
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C-2 


THERMOOYNAHIC PROPERTIES OF OXYGEN 


3 D 0 ATM 

ISOBAR 




TEMPERATURE 

DENSITY 

V (OH/D V)p 

V CD P/DU >y 

-V (OP/OV ) T 

KELVIN 

GMOLE/CC 

J/GHOLE 

CC- ATM/J 

ATM 

• 57.764 

C. 041384 

17675.61 

26.393 

13253.55 

58 

0.041355 

17661.10 

25.355 

13201.61 

60 

0.041110 

17536.43 

26.06 2 

12769.00 

62 

0.040666 

17411.26 

25 .761 

12346.36 

64 

0.040621 

17265.58 

25.455 

11939.42 

66 

0.040376 

17159.29 

25.144 

11541.93 

68 

0.040132 

17032.35 

24.63 0 

11155.63 

70 

0.039667 

16904.69 

24 .513 

10760.27 

72 

0.039642 

16776.30 

24 .19 4 

10415.60 

74 

0.039396 

16647.07 

23.872 

10061.37 

76 

0.039153 

16516.96 

23.549 

9717.35 

78 

0.036908 

16365.91 

23.226 

9363.26 

80 

0.036663 

16253.65 

22 .902 

9056.95 

82 

0.036417 

16120.69 

22.579 

6744.10 

84 

0.036172 

15966.36 

22.257 

6436.52 

86 

0.037926 

15650.79 

21.936 

8141.98 

88 

Q. 037680 

15713.86 

21.616 

7654.25 

90 

0.037434 

15575.54 

21 .303 

7575.11 

92 

0.037167 

15435.65 

20 o 991 

7304.35 

94 

0.036940 

15294.15 

20 .664 

7041.75 

96 

0.036692 

15150.66 

20 .361 

6767.11 

98 

0.036444 

15005.75 

20 .004 

6540.22 

100 

0.336196 

14656.63 

19.79 3 

6300.67 

102 

0.035947 

14709.35 

19.510 

6068.86 

10 4 

0.035697 

14557.61 

19.233 

5644. C5 

106 

0.035446 

14403. 65 

16.966 

5626.16 

108 

0 ,035195 

14247.31 

16.70 7 

5415.10 

110 

0.034943 

14066.02 

16 .456 

5210.61 

112 

0.034669 

13925.63 

16.220 

5012.55 

114 

0.334435 

13760.52 

17 .993 

4620.74 

116 

0.034180 

13591.94 

17.779 

4635.01 

118 

0.033924 

13419.93 

17.579 

4455.20 

120 

0.333666 

13246.25 

17.393 

4261.15 

12 2 

0*033407 

13064.87 

17.223 

4112.71 

124 

0.033146 

12661.67 

17.069 

3949.72 

126 

0,032864 

12694.87 

16 .93 3 

3792.04 

12 8 

0.032621 

12506.95 

15 .813 

3639.54 

130 

0.032356 

12551.28 

15.136 

3507.36 

132 

0.032092 

12612.12 

15.665 

3363.36 

134 

0.031621 

12325.53 

15. 695 

3257. 06 

136 

0.031553 

12154.15 

15.449 

3103*64 

138 

0.031264 

11993.20 

15.167 

2964.62 

140 

0.031012 

11633.66 

14.946 

2832.65 

142 

0.030 736 

11700.79 

14.79 4 

2718.54 

144 

0.030467 

11528.05 

14 .16 9 

2566*63 

146 

0.030166 

11340.65 

14.236 

2460.72 

148 

0.029906 

11222.41 

14.076 

2365.63 

150 

0.029624 

11060.39 

13.819 

2264.45 

152 

0.029342 

10937.19 

13.534 

2166.96 

154 

0.029056 

10796.13 

13.507 

2073.13 

156 

0.026770 

10605.16 

13.165 

1964.91 

15 8 

0.026462 

10526.64 

12.941 

1900 .66 

16 0 

0.028200 

10445.59 

12 .277 

1795.53 

16 5 

0.027469 

10109.06 

12 .064 

1611.45 

170 

0.026733 

9836.03 

11.573 

1447.13 

175 

0.025992 

9573.70 

11 .071 

1297.20 

ISO 

0.025250 

9294.99 

10.568 

1156.29 

185 

0.024504 

9056.22 

10.149 

1043.12 

190 

0.023756 

6816 .03 

9.779 

939.04 

195 

0.023016 

8595.12 

9.442 

849.67 

200 

0.022281 

8362.55 

9 .154 

770. 02 

210 

0.020647 

6077.49 

8.636 

650.04 

220 

0.019493 

7928.29 

6 . 124 

567.75 

230 

0.018234 

7631.16 

7.732 

502.49 

240 

C .0170 62 

7869.26 

7 .376 

461.43 

25 0 

0.016049 

7982.78 

7.071 

433.76 

260 

0.015123 

8094.67 

6.633 

409.03 

270 

0.014294 

6259.64 

5 .634 

392.20 

280 

0.013551 

6467.01 

6.491 

360.71 

290 

0.012684 

5717.43 

6.370 

373.73 

300 

0.012266 

8966.63 

6.273 

367.74 

310 

0.011749 

9220. 50 

5.15 9 

362.42 

320 

0.011262 

9460.70 

6.099 

358.70 

330 

0.010619 

9744.52 

5 .051 

355.66 

340 

0.010413 

10007.44 

6.014 

353.56 


<ov/oT^yv 

COI 

THERMAL 

VISCOSITY 

THERMAL 

DIELECTRIC 

nouctivity 

OIFFUSIVITY 

CONSTANT 

t/ KELVIN 

HM/CM-K 

G/CH-S 
X IQ 3 

SQ CM/SEC 


0.0029563 

1.97094 

7.1479 

0.00091 

1.57756 

0.0029583 

1.96924 

7.0943 

0.00091 

1.5 7709 

0.0029754 

1.95444 

6.6564 

0.00091 

1.57315 

0.0029929 

1.93900 

6.2526 

0.00091 

1.56922 

0.0030100 

1.92296 

5.6754 

0.00091 

1.56529 

0.0030291 

1.90636 

5.5240 

0.00091 

1.56137 

0.0030470 

1.66925 

5.1969 

0.00091 

1.55746 

0.0030670 

1.87166 

4 * 892 4 

0.00091 

1.5 5355 

0.0030 067 

1.65365 

4.6088 

0 .0009 0 

1.5 49b 5 

0.0031009 

1.83523 

4.3446 

0.00090 

1.54575 

0.0031277 

1.61646 

4.0966 

0.00090 

1.54186 

0.0031492 

1.79735 

3.6697 

0.00090 

1.53797 

0.0031712 

1.77795 

3.6563 

0.00089 

1.53406 

0.0031960 

1.75629 

3.4574 

0.00069 

1.53020 

0. 00 32176 

1.73639 

3.2720 

0.00069 

1.52633 

0.0032417 

1.71629 

3.0992 

0.00066 

1.52245 

0.0032660 

1.69800 

2.9361 

0.00066 

1.51656 

0. OG 32927 

1.67755 

2.7679 

0.00087 

1.51471 

0.0033196 

1.65697 

2.6477 

0.00067 

1.51084 

0.0033475 

1.63626 

2.5170 

0.00067 

1.50697 

0.0033765 

1.61549 

2.3951 

0.00066 

1.50310 

0.0034066 

1.59464 

2.2613 

0.00096 

1.49922 

0.0034379 

1.57373 

2.175U 

0.00095 

1.49535 

0.0034705 

1.55278 

2.0756 

0.00065 

1.49147 

0.0035045 

1.53162 

1.9632 

0.00084 

1.46759 

0.00 35399 

1.51085 

1.6966 

0.00084 

1.46371 

0.0035769 

1.46968 

1.6158 

0.00063 

1.47982 

0.0036155 

1.46894 

1.7401 

0.00083 

1.47592 

0.0036559 

1.44604 

1 .6695 

0.00082 

1.4 7202 

0.0036961 

1.42710 

1.6033 

0.00061 

1 .46610 

0.0037423 

1.40637 

1.5415 

0.00061 

1.46416 

0.0037686 

1.36563 

1.4835 

0.00060 

1.46025 

0.00 38371 

1.36497 

1.4293 

0.00060 

1.4 5630 

0.0036679 

1.34436 

1.3765 

0.00079 

1.45234 

0.0039612 

1.32389 

1.3309 

0.00079 

1.44636 

0.0039972 

1.30350 

1.2 663 

0.00076 

1.44437 

0.0040559 

1.28321 

1.2444 

0.00078 

1.44036 

0.0040655 

1.26313 

1.2053 

0.00076 

1.43635 

0.0041619 

1.24330 

1.1668 

0.00075 

1.43234 

0.0042351 

1.22323 

1.1339 

0.00074 

1.42624 

0.0042691 

1.20376 

1.1016 

0.00074 

1.42421 

0.0043350 

1.16442 

1.0716 

0.00073 

1.42016 

0. QQ44156 

1.16516 

1.0431 

0.00072 

1.41606 

0. 00 44963 

1.14596 

1.0161 

0.00071 

1.4 1192 

0.0044665 

1.12760 

0.9914 

0.00072 

1.4G 769 

0.0046565 

1.10690 

0.9676 

0.0007C 

1.40373 

0.0047239 

1.09024 

0.9449 

0.00069 

1.39952 

0.0047762 

1.07200 

0.9238 

0.00066 

1.39532 

0.0048185 

1.05413 

0.9040 

0.00069 

1.39114 

0.0049522 

1.03629 

0.6961 

0.00067 

1.38686 

0.0050256 

1.01691 

0.6721 

0.00066 

1.36266 

0.0050257 

1.00177 

0.6562 

0.00066 

1.37641 

0.0050950 

0.96532 

0 .8448 

0.00066 

1.37424 

0.0053576 

0.94440 

0.6112 

0.00063 

1.36352 

0. 0055324 

0.90559 

0.7766 

0.00062 

1.35277 

0. 0057243 

0.86669 

0.7477 

0.00061 

1.342w0 

0.0059218 

0.63449 

0.7160 

0.0006C 

1.33127 

0.0060926 

0.80214 

0*6695 

9.00059 

1.32055 

0. DO 62743 

0.77197 

0 .6624 

0.00059 

1.30989 

0.0064237 

Q. 7 4449 

0.6367 

0 .00059 

1.29934 

0.0065764 

0.72114 

0 .6126 

0.0CD59 

1.2 8694 

0.0067325 

0.67612 

0.5691 

0.00060 

1.26683 

0.0066693 

0.63644 

0.5323 

0.00062 

1.25004 

0.0066437 

0.60766 

0.5016 

0.00064 

1.23273 

0.0064045 

0.56230 

0.4764 

0 .00066 

1.21733 

0.0060760 

0.56136 

0.4562 

a. 00072 

1.2 030 7 

0.0050057 

0.54473 

a .4400 

0.00077 

1.19066 

0.0054944 

0.53126 

0.4271 

0.00092 

1. i 7 9o 2 

0.0051923 

0 .52110 

0.4166 

0.00067 

1.16977 

0.0046850 

0.51304 

0.4066 

0.00094 

1.16099 

0.0046133 

0.50675 

0.4022 

0.00100 

1.15315 

0. 0043460 

0.50199 

0.397 3 

0.00107 

1.1 4615 

0.QO41242 

0.49639 

0.3935 

0.00113 

1.13962 

0. 0039170 

0.49579 

0.3907 

0.00121- 

1.13407 

0. 0037283 

0.49404 

0.3667 

a .00127 

1.12694 


* TWO-PHASE 90UMDARY 


PRANDTL 

NUMBER 


5,9325 
5.8622 
5.5553 
5 .2516 
4.9693 
4.7C66 
4.4625 
4.2353 
4.0237 
3.8266 
3 .6430 

3.4720 
3.3126 
3.1640 
3.0254 
2.8963 
2.7758 
2.6635 
2 .5568 
2.4612 
2.37C2 

2.2854 

2.2 0 64 
2.1327 
2.0642 

2.0003 
1.9409 
1.8657 
1.6343 
1.7866 
1.7423 

1.7012 

1.6630 

1.6277 

1.5950 

1.5648 

1.5371 

1.5291 

1.5103 

1.5121 

1.4842 

1.4700 
1.4618 
1.4578 
1.4154 
1 .4h01 
1 .4359 
1 .4252 
1.4124 
1 .4267 
1.4257 

1.4164 
1.4261 
1.4539 
1.4626 
1.4737 
1.4799 
1.4621 
1 ,4632 
1.4757 
1.4640 

1.4306 
1.3819 
1.3417 
1 .2886 
1.2318 
1.1864 
1.14Q2 
1.0989 
1 .0600 
1.0263 

0.9917 

0.9648 

0.9400 

0.9173 
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C-2 


THERMOOYNAMIC PROPERTIES OF OXYGEN 


320 ATM ISOBAR 


TEMPERATURE 

VOLUME 

ISOTHERM 

DERIVATIVE 

ISOCHORE 

DERIVATIVE 

KELVIN 

CC/GMOLE 

CC ATM/GMOLE 

ATM/K 


• 57.966 

24.14 

322587 

39.19 

56 

24.14 

322525 

39.19 

60 

24.29 

313926 

36.13 

62 

24.43 

305517 

37.09 

64 

24.56 

297294 

36.08 

66 

24.72 

269255 

35.10 

66 

24.67 

261396 

34.16 

70 

25.02 

273716 

33.20 

72 

25.16 

266210 

32.29 

74 

25.33 

256676 

31.40 

76 

25.49 

251712 

30.56 

78 

25.65 

244713 

29.70 

80 

25.61 

237879 

26.60 

62 

25.97 

231204 

26.00 

64 

26.14 

224666 

27.30 

66 

26.38 

218326 

26.55 

86 

26.47 

212116 

25.61 

90 

26.64 

206056 

25.10 

92 

26.62 

200142 

24.41 

94 

27.00 

194371 

23.74 

96 

27.17 

180742 

23.06 

98 

27.36 

183250 

22.45 

100 

27.54 

177694 

21.03 

102 

27.73 

172670 

21.23 

10 4 

27.92 

167576 

20.66 

106 

28.11 

162610 

20.09 

106 

28.31 

157766 

19.55 

■ 110 

26.51 

153046 

19.02 

112 

26.71 

140446 

16.51 

114 

26.92 

143966 

16.02 

116 

29.13 

139596 

17.54 

116 

29.35 

135362 

17.07 

120 

29.57 

131196 

16.63 

12 2 

29.79 

127159 

16.19 

12 4 

30.02 

123226 

15.77 

12 6 

30.25 

119396 

15.37 

128 

30.49 

115671 

14.97 

130 

30.73 

112655 

14.52 

132 

30.96 

109104 

14.16 

134 

31.24 

107016 

14.16 

136 

31.49 

102669 

13.47 

136 

11.76 

99209 

13.06 

140 

32.02 

957 35 

12.74 

142 

32.30 

92676 

12.51 

144 

32.56 

89235 

11.74 

146 

32.66 

65692 

11.65 

148 

33.17 

63374 

11.47 

15 8 

33.47 

60711 

11.06 

15 2 

33.78 

78123 

10.70 

15 4 

34. 10 

75619 

10.54 

15 6 

34.42 

71967 

IQ. 01 

15 6 

34.76 

71136 

9.91 

16 0 

35.06 

67601 

9.27 

165 

35.97 

62645 

6.90 

170 

36*92 

56263 

6.29 

175 

37.91 

54009 

7.71 

160 

36.96 

49766 

7.13 

165 

40.06 

46596 

6.65 

190 

41.25 

43462 

6.16 

195 

42.50 

40757 

5.75 

200 

43.80 

38122 

5.34 

210 

46.60 

34376 

4.65 

220 

49.64 

32451 

4.07 

230 

52.63 

30193 

3.56 

24 0 

56.20 

29203 

3.18 

25 0 

59.66 

29517 

2.86 

26 0 

63.15 

29175 

2.57 

270 

66.67 

29295 

2.33 

260 

70.21 

29747 

2.14 

290 

73.78 

30701 

1.99 

330 

77.29 

31425 

1.84 

310 

40.75 

32205 

1.70 

320 

84.19 

33129 

1.60 

33 0 

87.60 

34126 

1.51 

340 

90.98 

35161 

1.43 


INTERNAL 

ENERGY 

ENTHALPY 

ENTROPY 

Cv 

C P 

J/GMOLE 

J/GMOLE 

J/GHOLE-K 

J/G MOLE 

: -k 

-6131.2 

-5346.4 

6 6.05 

35.89 

52.20 

-6130.5 

-5347.6 

60.06 

35.89 

52. 20 

-6030.6 

-5243.3 

69.03 

35.52 

52.13 

-5931.3 

-5139.1 

71.54 

35.17 

52.06 

-5631.9 

-5035.1 

73.19 

34.83 

51.99 

-5732.0 

-4931.1 

74.79 

34.51 

51.92 

-5633.9 

-4027.4 

76.34 

34.19 

51.85 

-5535.1 

-4723.7 

77.04 

33.69 

51.78 

-5436.6 

-4620.2 

79.30 

33.60 

51.71 

-5330.2 

-4516.9 

00.71 

33.32 

51.65 

-5240.1 

-4413.6 

82.09 

33.05 

51.58 

-5142.1 

-4310.5 

03.43 

32.78 

51.52 

-5044.3 

-4207.5 

04.73 

32.53 

51.46 

-4946.7 

-4104.6 

66.00 

32.29 

51.40 

-4049.3 

-4001.9 

67.24 

32.09 

51.34 

-4752.1 

-3099.2 

60.45 

31.02 

51.20 

-4655.1 

-3796.7 

09.62 

31.59 

51.23 

-4550.2 

-3694.3 

90.70 

31.30 

51.17 

-4461.6 

-3592.0 

91.90 

31.16 

51.12 

-4365.1 

-3409.0 

93.00 

30.95 

51.07 

-4260.0 

-3307.7 

94.07 

30.75 

51.02 

-4172.7 

-32 05.7 

95.13 

30.54 

50.90 

-4076.7 

-3103.0 

96.15 

30.34 

50.93 

-3901.0 

-3081.9 

97.16 

30.14 

50.89 

-3005.4 

-2900.2 

90.15 

29.94 

50.85 

-3790.1 

-2670*5 

99.12 

29.73 

50.81 

-3694.9 

-2777.0 

100.07 

29.52 

50.77 

-3599.9 

-2675.4 

101.00 

29.31 

50.73 

-3505.0 

-2574.0 

101.91 

29.10 

50.70 

*3410.4 

-2472.7 

Id 2.81 

20.07 

50.66 

-3316.0 

-2371.4 

103.69 

28.64 

50.62 

-3221.7 

-2270.1 

104.56 

28.40 

50.58 

-3127.7 

-2169.0 

105.41 

20.15 

50.54 

-3033.0 

-2067.9 

106.24 

27.66 

50*50 

-2940.2 

-1966.0 

107.07 

27.60 

50.46 

-2846.7 

-1065.0 

1 4i 7. 67 

27.30 

50.41 

-2753.5 

*1764.9 

108.67 

26.99 

50.36 

-2659.3 

-1662.0 

109.46 

27.52 

50.82 

-2565.0 

-1560.5 

110.24 

27.44 

51.04 

-2469.5 

-1456*6 

111.02 

27.35 

52.17 

-2375.4 

-1354.2 

111.70 

27.26 

51.37 

-2281.1 

-1251.4 

112.53 

27.17 

51.51 

-2106.6 

-1140.3 

113.27 

27.07 

51.76 

-2091.7 

-1044.3 

114.01 

26.97 

52.27 

-1990.3 

-942.0 

114.72 

26.67 

50.81 

-1903.9 

-630.3 

115.44 

26.76 

52.05 

-1600.0 

-733.4 

116.15 

26.64 

52.68 

-1714.3 

-629.1 

116.65 

26.52 

52.41 

-1620.2 

-525.0 

117.54 

26.40 

52.16 

-1525.7 

-420.2 

110.23 

26.27 

52.91 

-1432.4 

-316.5 

110.90 

26.14 

52.21 

-1337.9 

-211.0 

119.57 

26.01 

52.73 

-1245.6 

-100.1 

120.22 

26.51 

51.86 

-1000.3 

150.1 

121.05 

26.09 

53.43 

-771.7 

425.2 

123.45 

25.94 

53.62 

-535.5 

693.7 

125.01 

25.86 

53.96 

-301.0 

962.2 

126.52 

25.78 

54.01 

-66.5 

1232.9 

120.00 

25.64 

54.20 

165.0 

1503.4 

129.45 

25.45 

54.27 

396.0 

1773.9 

130.05 

25.21 

54.18 

622.6 

2043.0 

132.21 

24.95 

54.00 

1066.4 

2577.5 

134.02 

24.37 

53.40 

1497.4 

3107.fi 

137.20 

24.01 

52.10 

1910.0 

3623.0 

139.50 

23.71 

51.29 

2307.0 

4129.2 

141.73 

23.46 

50.06 

2600.7 

4623.7 

143.75 

23.26 

48.29 

3050.4 

5097.9 

145*61 

23.04 

46.79 

3396.5 

5550.1 

147.35 

22.80 

45.37 

3720.3 

6004.0 

140.97 

22.55 

44.10 

4Q47.9 

6440.0 

150.50 

22.30 

42.91 

4355.4 

6061.5 

151.93 

22.07 

41.70 

4651.5 

7269.7 

153.27 

21.84 

40.33 

4936.0 

7667.0 

154.53 

21.60 

39.40 

5215.0 

0056.1 

155.73 

21.36 

38.49 

5465.3 

6435.2 

156.66 

21.12 

37.64 


• TWO-PHASE boundary 


velocity 

OF SOUND 

rt/sec 


1219 

1219 

1209 

1197 

1199 

1174 

1162 

1151 

1139 

1127 

1115 

1103 

1092 

10*0 

1068 

1056 

1044 

1032 

1020 

1008 

996 

984 

972 

961 

949 

936 

927 

916 

905 

894 

864 

674 
664 
854 
845 
835 
827 
912 
602 
604 

783 

772 

761 

755 

731 

727 

723 

711 

699 

694 

675 

676 
647 
637 
616 
597 
575 
558 
542 
527 

511 

486 

472 

455 

444 

440 
433 
430 
429 

433 

434 
434 
437 

441 

445 


238 



C-2 


thermodynamic properties of oxygen 


320 ATM ISOBAR 


TEMPERATURE 

DENSITY 

V tOH/OV)p 

V <3P/0U)y 

-v cop/ovi t 

(OV/OTL/V 

Thermal 

VISCOSITY 

THERMAL 

D I ELECTRIC 

PR AND T L 





K CONDUCTIVITY 


OIFFUSIVITY 

constant 

NUMBER 

KELVIN 

GHOLE/CC 

J/GHOLE 

CC-ATM/J 

ATM 

l/KELVIN 

MW/CM-K 

G/CH-S 
x to3 

SQ CM/SEC 



• 57*986 

0.041419 

17795.35 

25.364 

13361.22 

0.0029334 

1.97346 

7.2141 

0.00091 

1.5 7813 

5.9633 

58 

0.041417 

17794.47 

26.36 2 

13350. C6 

0.0029335 

1.97336 

7.2105 

0.00091 

1.57610 

5.9636 

60 

0*041174 

17672.66 

26.066 

12925.66 

0.0029496 

1.95867 

6.7699 

0.00091 

1.5 7418 

5.6301 

62 

0.040931 

17550.63 

25.764 

12505.22 

0.0029661 

1.94373 

6.3595 

0.00091 

1.5 7028 

5.3227 

64 

0.040669 

17426.33 

25.456 

12096.47 

0.0029629 

1.92796 

5.9775 

0.00091 

1.56636 

5.0370 

66 

0.040446 

17305.31 

25.148 

11699.17 

0.0030000 

1.91167 

5.6216 

0.00091 

1.56249 

4.7713 

66 

0.040203 

17161.71 

24.634 

11313.04 

0.0030176 

1.69466 

5.2906 

0.00091 

1.55660 

4.5240 

70 

0.039961 

17057.47 

24.517 

10937.04 

0.0030356 

1.87757 

4.9621 

0.00091 

1.55472 

4.2936 

72 

0.039718 

16932.56 

24.196 

10573.33 

0.0030541 

1.65965 

4.6548 

0.00091 

1.55065 

4.3795 

74 

0.039475 

16606.66 

23.877 

10219.24 

0.0030730 

1.04174 

4.4271 

0.0009C 

1.54699 

3.6796 

76 

0.039233 

16660.36 

23.555 

9075.35 

0.0030924 

1.82326 

4.1776 

0.00090 

1.54313 

3.6938 

78 

0.038990 

16552.96 

23.232 

9541.40 

0.0031124 

1.60446 

3.9454 

0.00090 

1.53927 

3.5203 

80 

0.038747 

16424.63 

22.909 

9217.17 

0.0031329 

1.76536 

3.7266 

0.00Q9C 

1.53543 

3.3586 

62 

0.038505 

16295.25 

22.58 7 

6902.41 

0.0031541 

1.76600 

3.5270 

0.00069 

1.53158 

3.2079 

84 

0.036262 

16164.74 

22.266 

6596.91 

0.0031759 

1.74640 

3.3386 

0 .00069 

1.52774 

3.0673 

86 

0.038018 

16033.04 

21.947 

6300*42 

0.0031965 

1.72659 

3.1633 

0.00069 

1.52391 

2.9361 

88 

0.037775 

15900.03 

21.630 

6012.73 

0.0032217 

1.70661 

2.9996 

0.00068 

1.52007 

2.6137 

90 

0.037532 

15765.63 

21.316 

7733.61 

0.0032456 

1.66647 

2.6469 

0.00066 

1.51625 

2 .6996 

92 

0.037286 

15629.70 

21.807 

7462.66 

0.0032707 

1.66619 

2.7045 

0.00087 

1.51242 

2.5931 

94 

0.037044 

15492.18 

20.701 

7200.25 

0.0032965 

1.64561 

2.5715 

0.00087 

1.50659 

2.4937 

96 

0.036799 

15352.90 

20.401 

6945.57 

0.0033233 

1.62533 

2.4474 

0.00067 

1.50477 

2.4010 

98 

0.036555 

15211.75 

20 .107 

6696.63 

0.0033511 

1.60478 

2.3316 

0.00066 

1.50094 

2.3146 

100 

0.036309 

15066.59 

19.819 

6459.20 

0.0033600 

1.56416 

2.2234 

0.00086 

1.49712 

2.2339 

102 

0.036064 

14923.26 

19.536 

6227.11 

0.0034101 

1.56354 

2.1223 

0.00065 

1.49329 

2.1567 

104 

0.035817 

14775.63 

19.265 

6002.15 

0.0034414 

1.54266 

2.0279 

0*00065 

1.48947 

2 .0666 

106 

0.035571 

14625.52 

19.000 

5764.13 

0.0034740 

1.52222 

1.9396 

0.00064 

1.46564 

2.0232 

108 

0.035323 

14472.77 

18,745 

5572.66 

0.0035060 

1.50157 

1.6571 

0.00064 

1.46160 

1.9623 

110 

0.035075 

14317.17 

16.501 

5366.16 

0.0035435 

1.46094 

1.7600 

0.00063 

1.47797 

1.9056 

112 

0.034626 

14156.57 

16.267 

5169.66 

0.0035606 

1.46034 

1.7076 

0.00063 

1.47412 

1.8528 

114 

0.134576 

13996.72 

18.046 

4977.78 

0.0036194 

1.43979 

1.640 3 

0.00062 

1.47027 

1.8036 

116 

0.034325 

13831.45 

17 .637 

4791.74 

0.0036599 

1.41930 

1.5770 

0.00062 

1.46641 

1.7578 

118 

0.034074 

13662.58 

17.642 

4611.59 

0.0037024 

1.39667 

1.5176 

0.00061 

1.46255 

1 .7152 

120 

0.333621 

13469.64 

17.463 

4437.15 

0.0037466 

1.37651 

1.4624 

0.00061 

1.45667 

1 .6756 

122 

0.033567 

13313.17 

17.300 

4268.29 

0.0037934 

1.35824 

1.4104 

0.00060 

1.45476 

1.6366 

124 

0.033311 

13132.43 

17.154 

4104.64 

0.0036422 

1.33806 

1.3616 

0.00060 

1.45086 

1.6046 

126 

0.033055 

12947.60 

17.025 

3946.66 

0.0036934 

1.31796 

1.3159 

0.00079 

1.44697 

1.57 3C 

126 

0.132797 

12759.75 

16.915 

3793.60 

S. 00 39470 

1.29600 

1.2730 

0.00079 

1.44304 

1.5437 

130 

0*032537 

12626.27 

16.216 

3665.45 

0.0039619 

1.27615 

1.2326 

0.00077 

1.43910 

1.5317 

132 

0.032279 

12692.18 

15.969 

3521.74 

0.0040215 

1.25663 

1.1954 

0.00076 

1.43518 

1 .5150 

134 

0.032012 

12623.50 

16 .16 9 

3425.75 

0.0041326 

1.23666 

1.1593 

0.00074 

1.43113 

1.5256 

136 

0.031752 

12457.22 

15.556 

3266.34 

0.0041233 

1.21962 

1.1266 

0.00075 

1.42721 

1.4626 

136 

0.031490 

12297.57 

15.293 

3124.12 

0.0041883 

1.20064 

1.0957 

0.00074 

1.42326 

1.4689 

140 

0.031226 

12140.30 

15.074 

2969.39 

0.0042631 

1.10175 

1.0665 

0.00073 

1.41926 

1.4597 

142 

0.030957 

12013.29 

14 . 96 3 

2675.19 

0.0043510 

1.16260 

1.0367 

0.00072 

1.41523 

1 .4592 

144 

0.030696 

11649.03 

14.240 

2739.21 

0.0042677 

1.14464 

1.0136 

0.00073 

1.41133 

1.4057 

14 6 

0.030428 

11652.99 

14.30 5 

2607.42 

0.0044670 

1.12656 

0.9693 

0.00071 

1.40731 

1.4265 

146 

0.030152 

11543.67 

14.262 

2513.90 

0. 0 Q 45639 

1.10610 

0.9659 

0.00070 

1.4C3L9 

1.4351 

15 0 

0.029879 

11408.67 

13,979 

2411.53 

0.0045937 

1.09012 

0.9441 

0.00070 

1.39911 

1.4185 

152 

0.029606 

11272.56 

13.692 

2312.66 

0.0046266 

1.07256 

0.9236 

0.00069 

1.395C.5 

1.4039 

154 

0.029326 

11135.32 

13.676 

2217.74 

0.0047511 

1.05496 

0.9044 

0 .00068 

1.39092 

1.4173 

156 

0.029055 

10907.55 

13.162 

2091.59 

0.0047666 

1.03609 

0.6676 

0.00066 

1.36688 

1.3951 

15 8 

0.028773 

10885.80 

13.249 

2046. 78 

0.0046440 

1.02090 

0.6737 

0.00067 

1.36270 

1.4103 

160 

0.028504 

10762.72 

12.264 

1926.92 

0.0046093 

1.00501 

0.6608 

0.00066 

1.37673 

1.3861 

165 

0.027799 

10456.66 

12.272 

1741.46 

0.0051096 

0 .96460 

0.6276 

0.00065 

1.36835 

1.4330 

170 

0.027089 

10210.81 

11.794 

1576.31 

0.0052517 

0.92621 

0.7960 

0.00664 

1.35796 

1.4402 

175 

0.026377 

9965.32 

11.300 

1424.59 

0.0054150 

0.66995 

0.7655 

0.00063 

1.34759 

1.4505 

ISO 

0.025666 

9666.95 

10.767 

1277.93 

0.0055759 

0.65606 

0.7365 

0.00062 

1.33731 

1.4522 

165 

0.024953 

9478.49 

10.392 

1162.75 

0.0057160 

0.62394 

0.7085 

0.00061 

1.32699 

1.4564 

19 0 

0.024240 

9246.36 

10.024 

1053.54 

0.0056668 

0.79402 

0.6619 

0.00060 

1.31676 

1.4564 

195 

0.023531 

9033.67 

9.695 

959.07 

0.0059976 

0.76617 

0.6567 

o .0006 r 

1.30666 

1.4513 

200 

0.022632 

6605.26 

9.372 

670.36 

0.0061324 

0.74165 

0.6331 

0 . 0 006 C 

1.29673 

1.4404 

210 

9.021456 

6475.76 

6.866 

737.63 

0.0063000 

0.69654 

0.5699 

0.00061 

1.2 7737 

1 *4132 

220 

0.020144 

6360.35 

6.423 

653.69 

0.0062315 

0.65606 

0.5526 

0.00063 

1.25905 

1.3673 

230 

0.018927 

6192.87 

7.972 

571.46 

0.0062600 

0.62717 

0.5216 

0.00065 

1.24224 

1.3332 

240 

0.017794 

6179.51 

7.618 

519.62 

0.0061202 

0.60109 

0.4955 

0.00067 

1.22671 

1.2697 

25 0 

0.016757 

6346.59 

7.341 

494.61 

0.0057656 

0.57909 

0.4740 

0.00072 

1.21263 

1.2353 

26 0 

0.015636 

6417.06 

7.039 

462.00 

0.0055569 

0.56205 

0.4570 

0.00076 

1.20021 

1.1666 

270 

0.015000 

6549.06 

6.619 

439.43 

0.0053066 

0.54652 

0.4430 

0.00061 

1.16901 

1.1451 

280 

0.114243 

6726.30 

6.666 

423.67 

0.0050536 

0.53751 

0.4317 

0.00066 

1.1 7693 

1 .1069 

29 0 

0.013555 

6977.45 

6.568 

416.14 

0.0047797 

0.52656 

0.4225 

0. 00091 

1.16962 

1.0720 

300 

0.012936 

9199.20 

5.454 

406.57 

0.0045334 

0.52155 

0.4153 

0.Q0Q97 

1.16170 

1.0377 

310 

0.012364 

9433.28 

6 .304 

396.63 

0.0042749 

0.51616 

0.4096 

0.00103 

1.15444 

l .0002 

32 0 

0.011676 

9679.64 

5.242 

393.50 

0.0040703 

0.51193 

0.4052 

0.00109 

1.14783 

0 .9745 

33 0 

0.011416 

9935.18 

6.169 

369.56 

0.0036744 

0.50675 

0.4017 

0. 00116 

1.14161 

0.9499 

34 0 

0.010992 

10193.19 

6.146 

366.48 

0.0036922 

0.50647 

0.3991 

0.00122 

1.13632 

0.9266 
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THERMODYNAMIC PROPERTIES OF OXYGEN 


340 ATM ISOBAR 


TEMPERATURE 

VOLUME 

ISOTHERM 

DERIVATIVE 

ISOCHORE 

DERIVATIVE 

INTERNAL 

ENERGY 

enthalpy 

ENTROPY 

C v 

C P 

VELOCITY 
OF SOU NO 

KELVIN 

cc/gmole 

CC ATM/GMOLE 

ATH/K 

j/ghole 

J/GMOLE 

J/GMOLE-K 

J7G 

mole -k 

M/SEC 

* 58.207 

24.12 

324906 

39.20 

-6127.3 

-5296.2 

68.10 

35.91 

52.15 

1222 

GO 

24.25 

317227 

36.26 

-6030.2 

-5202.0 

69.68 

35.59 

52.08 

1212 

62 

24.39 

308842 

37.22 

-5939.0 

-5090.7 

71.39 

35.24 

52,01 

1201 

64 

24.54 

300643 

36.22 

-5840.0 

-4994.7 

73.04 

34.90 

51.93 

1190 

66 

24.68 

292628 

35.23 

-5741.3 

-4090 .9 

74.64 

34.58 

51.86 

1179 

68 

24.63 

264793 

34.27 

-5642.7 

-4767.3 

76.10 

34.26 

51.79 

1167 

70 

24.98 

277136 

33.34 

-5544.3 

-4603.6 

77.60 

33.96 

51.72 

1156 

72 

25.13 

269655 

32.43 

-5446.2 

-4500.4 

79.14 

33 .68 

51.65 

1144 

74 

25.28 

262345 

31.54 

-5340.2 

-4477.2 

80.55 

33.40 

51.58 

1133 

76 

25.44 

255205 

30.60 

-5250.4 

-4374.1 

61.93 

33.13 

51.51 

1121 

78 

25.59 

248230 

29.04 

•5152.0 

-4271.1 

83.27 

32.67 

51.44 

1109 

80 

25.75 

241419 

29.02 

-5055.5 

-4160.3 

84.57 

32.62 

51.37 

1097 

82 

25.91 

234769 

20.23 

-4950.3 

-4065.6 

85.84 

32.37 

51.31 

1085 

84 

26.08 

228276 

27.45 

-4061.3 

-3963.0 

87.07 

32.14 

51.25 

1074 

86 

26.24 

221938 

26.70 

-4764.5 

-3060.6 

88.20 

31.91 

51.18 

1062 

88 

26.41 

215751 

25.97 

-4660.0 

-3756.2 

89.45 

31.69 

51.12 

1 C50 

90 

26.58 

209714 

25.26 

-4571.6 

-3656.C 

99.60 

31.47 

51.06 

1038 

92 

26.75 

203823 

24.57 

-4475.4 

-3553.9 

91.72 

31.26 

51.01 

1026 

94 

26.92 

198075 

23.90 

-4379.4 

-3452.0 

92.82 

31.05 

5 0.95 

1014 

96 

27.10 

192466 

23.24 

-4203.6 

-3350.1 

93.89 

30.85 

50. 90 

1003 

98 

27.26 

186999 

22.61 

-4100.0 

-32 46.4 

94.94 

30.64 

50.84 

991 

LOO 

27.46 

181665 

22.00 

-4092.6 

-3146.7 

95.97 

30 .44 

50.79 

980 

102 

27.64 

176463 

21.40 

-3997.4 

-3045.2 

96.97 

30.24 

50.74 

968 

104 

27.63 

171390 

20.03 

-3902.4 

-2943.7 

97.96 

30.04 

50.69 

957 

106 

26.02 

166445 

20.27 

-3007.6 

-2642.4 

96.92 

29.84 

50.64 

946 

108 

26.21 

161623 

19.72 

-3713.0 

-2741.2 

99.07 

29.63 

50.59 

935 

110 

28.41 

156924 

19.20 

-3610.6 

-2640.0 

100.00 

29.42 

50 .54 

924 

112 

28.60 

152343 

18.69 

-3524.5 

-2539.0 

1 J 1 a 71 

29.20 

50.50 

913 

114 

26.61 

147680 

10.20 

-3430.5 

-2430.1 

lu2«60 

28.98 

50.45 

903 

116 

29.01 

143530 

17.72 

-3336.7 

-2337.2 

103.40 

23.74 

50.40 

893 

118 

29.22 

139292 

17 .26 

-3243.2 

-2236.4 

104.34 

28.50 

50.34 

883 

120 

29.44 

135163 

16.02 

-3149.9 

-2135.0 

105.19 

28.24 

50.29 

873 

122 

29.65 

131142 

16.39 

-3056.6 

-2035.2 

106.02 

27.97 

50.23 

864 

124 

29.68 

127225 

15.97 

-2963.9 

-1934.7 

lu6 • 64 

27 .69 

50.17 

854 

126 

30.10 

123411 

15.57 

-2071.3 

-1634.3 

107.64 

27.39 

50.10 

846 

128 

30.33 

119698 

15.16 

-2779.0 

-1734.0 

106.43 

27.07 

50.04 

637 

130 

30.57 

116840 

14.70 

-2605.O 

-1632.6 

1U9.21 

27.60 

50.37 

622 

132 

30.81 

113337 

14.39 

-2592.3 

-1531.0 

109.99 

27.52 

50.71 

813 

134 

31*06 

111642 

14.55 

-2497.4 

-1427.3 

110.77 

27.43 

52.26 

821 

136 

31.31 

107323 

13.67 

-2404.3 

-1325.0 

111.52 

27.35 

50.85 

795 

138 

31.56 

103593 

13.30 

-2311.0 

-1223.6 

112.26 

27.25 

51.05 

764 

140 

31.62 

100063 

12.97 

-2217.6 

-1121.5 

113.00 

27.16 

51.29 

774 

142 

32.09 

97249 

12.79 

-2123.6 

-1010.2 

113.73 

27.06 

51.99 

769 

144 

32.35 

93498 

11.91 

-2031.5 

-917.1 

114.44 

26.96 

50.12 

742 

146 

32.62 

89795 

11.61 

-1930.4 

-614.6 

115.15 

26.85 

51.30 

737 

146 

32.91 

87572 

11.7 7 

-1044.1 

-710.4 

115.86 

26.74 

52.44 

737 

150 

33.20 

84908 

LI. 33 

-1750.7 

-606.9 

116.55 

26.62 

51.95 

724 

15 2 

33.50 

82320 

10.95 

-1657.7 

-503.0 

117.23 

26.50 

51.67 

713 

15 4 

33.60 

79811 

10.80 

-1564.4 

-399.9 

117.91 

26.38 

52.41 

709 

156 

34.10 

75381 

10.04 

-1473.0 

-296.3 

110.57 

26.25 

50.85 

680 

15 8 

34.43 

75520 

10*35 

-1370.7 

-192.6 

119.24 

26*11 

53.04 

697 

160 

34.73 

71363 

9.30 

-1200.7 

-92.2 

119.87 

26.60 

50.32 

654 

165 

35.56 

66465 

9.15 

-1054.7 

170.9 

121.49 

26.17 

52.80 

652 

170 

36.47 

62307 

6.56 

-021.5 

434.9 

123.07 

26.02 

52.97 

634 

175 

37.41 

58019 

7.99 

-500.9 

699.7 

124.60 

25.95 

53.24 

614 

160 

36.38 

53568 

7.36 

-350.3 

963.9 

126.09 

25.87 

53.07 

590 

185 

39.43 

50600 

6.94 

-127.2 

1231.0 

127.56 

25.72 

53.45 

577 

190 

40.52 

47402 

6.46 

101.3 

1497.2 

128.98 

25.54 

53.39 

560 

19 5 

41.67 

44637 

6.04 

327.8 

1763.3 

130.36 

25.31 

53.34 

546 

200 

42.66 

41695 

5.59 

550.4 

2026. 9 

131.69 

25.05 

52.91 

528 

210 

45.43 

37566 

4.90 

967.1 

2552.1 

134.26 

24.49 

52.56 

505 

220 

46.24 

36090 

4.37 

1413.0 

3074.9 

136.69 

24.02 

51.41 

495 

230 

51.12 

32962 

3.80 

1619.7 

3560.8 

138.94 

23.75 

50.44 

471 

240 

54. 19 

31249 

3.38 

2213.0 

40 79.7 

141.06 

23.49 

49.62 

457 

25 0 

57.45 

32250 

3.11 

2596.2 

4575.5 

143.09 

23.28 

48.35 

461 

26 0 

60.62 

31531 

2.76 

2957.5 

5046.0 

144.93 

23.09 

46.46 

446 

270 

63.66 

31343 

2.51 

3304.5 

5504.4 

146.66 

22.86 

45.23 

443 

200 

67.13 

31540 

2*30 

3630.0 

5950.8 

146.26 

22.62 

44.13 

441 

290 

70.49 

32636 

2.17 

3960.6 

6366.9 

149.82 

22.37 

43. 36 

446 

300 

7 3.75 

33024 

1.99 

4269.4 

6610.2 

151.25 

22.13 

41.69 

445 

310 

76.97 

33644 

1.03 

4567.9 

7219.6 

152.59 

21.90 

40.45 

444 

320 

60.19 

34466 

1.72 

4057.2 

7619.9 

153.86 

21.67 

39.62 

447 

33 0 

83.40 

35405 

1.62 

5137.0 

8010.9 

155.07 

21.43 

39.76 

450 

340 

56.57 

36406 

1.54 

5410.3 

03 92.8 

156.21 

21.19 

37.93 

454 
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C-2 


THERMODYNAMIC PROPERTIES OF OXYGLN 


340 ATM ISOBAR 


TEMPERATURE 

DENSITY 

V tOH/Q V)q 

V CD P/Q U> v 

-V (QP/DV > T 

(ov/aTyv 

THERMAL 

VISCOSITY 

THERMAL 

OIELECTRIC 

PRANOTL 





lONDUCTIVlTY 


DIFFUSIVITY 

CONSTANT 

number 

KELVIN 

GMOLE/CC 

J/GMOLE 

CC-ATM/J 

ATM 

1/ KELVIN 

HW/CM-K 

G/CM-S 
X 10 3 

SQ CM/SEC 



• 56.207 

0.041454 

17914.87 

25.335 

13466.62 

0.0029107 

1.97596 

7 .2606 

0.00091 

1 .5 78b9 

6.0044 

60 

0.041236 

17636.53 

25 .069 

13081.69 

0. 00 29244 

1.96321 

6.6623 

0.00091 

1.57520 

5.7055 

62 

0.340996 

17669.59 

25 .76 8 

12661.43 

0.0029399 

1.94635 

6.4671 

0.00091 

1.57132 

5.3946 

64 

0.040756 

17570.24 

25 .461 

12252.85 

0. 0029557 

1.9329D 

6.0605 

0.00091 

1.56745 

5.1054 

66 

0.040515 

17450.44 

25.151 

11855.71 

0 .0029716 

1.91666 

5.7204 

0.00091 

1.56359 

4.6364 

66 

0 .040274 

17330.13 

24 .83 7 

11469.73 

0.0029663 

1.90036 

5.365 0 

0.00091 

1.55973 

4.5061 

70 

0.040033 

17239.24 

24 .521 

11094.67 

0.0030052 

1.66337 

5.0726 

0.00091 

1.55566 

4.3530 

72 

0.039793 

17087.75 

24 .202 

10730.26 

0.0030224 

1.66594 

4.7615 

0.00091 

1.55204 

4.1359 

74 

0.039552 

16965.53 

23 .891 

10376.31 

0.0030401 

1.64612 

4.5102 

0.00091 

1.54621 

3.9336 

76 

0.039312 

16642.58 

23.559 

10032.52 

0.0030562 

1.82993 

4.2574 

0.0009C 

1.54436 

3.7451 

76 

0.339071 

16716.77 

23.237 

9696.66 

0.0030768 

' 1.61142 

4.0218 

0.00090 

1.54056 

3.5692 

60 

0.036631 

16594.07 

22 .915 

9374.51 

0.0030960 

1.79262 

3.6021 

0.00090 

1.53675 

3.4053 

62 

0.038590 

16466.36 

22 .594 

9059.61 

0 . 0031157 

1.77355 

3. 5973 

0 .00090 

1.53294 

3 .2523 

64 

0.036350 

16341.59 

22.274 

0754.35 

0,00 31360 

1.75425 

3.4062 

0.00069 

1.52914 

3.1096 

66 

0.038109 

16213.67 

21 .956 

0457.89 

0.0031569 

1.73474 

3.2260 

0.00069 

1.52534 

2.9765 

66 

0.037669 

16084.46 

21 .640 

6170.21 

0. 0031764 

1.71506 

3.0617 

0.00069 

1.52155 

2.8522 

90 

0.037626 

15953.68 

21 .328 

7891.09 

0. 0032007 

1.69521 

2.9066 

0.00086 

1.51776 

2.7362 

92 

0.037387 

15621.80 

21 .020 

7620.31 

0.0032236 

1.67523 

2.7618 

0.00066 

1.51397 

2.6279 

94 

0.037146 

15686.13 

20 .717 

7357,65 

0. 0032477 

1.65514 

2.6266 

0.00067 

1.51019 

2.5260 

96 

0.036904 

15552.71 

20.419 

7102.91 

0 . C 0 32725 

1.63496 

2.5003 

0.00067 

1.50641 

2.4324 

96 

0.336663 

15415.40 

20 .126 

6655.87 

0.0032961 

1.61471 

2.3624 

0.00067 

1.5GZ63 

2.3443 

too 

0.036421 

15276.07 

19.841 

6616.34 

0. G (133246 

1.59441 

2.2722 

0.00066 

1.49665 

2.2620 

102 

0.036178 

15134.52 

19 .563 

6364.11 

0.0033526 

1.57407 

2.1693 

a .00066 

1.4 95 06 

2.1853 

104 

0.335935 

14991.63 

19.293 

6156.96 

0.0033614 

1.55371 

2.0731 

0.00065 

1.49130 

2.1136 

106 

0.035692 

14844.20 

19 . 032 

5940.77 

a. 0034115 

1.53335 

1.9631 

0.00085 

1.46752 

2.0466 

106 

0.035446 

14695.04 

18.761 

5729.29 

0. 0034426 

1.51300 

1.6969 

0.00084 

1.46374 

1.9044 

110 

0.035204 

14542.94 

16.540 

5524.35 

0.0034755 

1.49266 

1.6202 

0.00064 

1.47996 

1.9262 

112 - 

0.334959 

14387.72 

18 .310 

5325.77 

Q.D035097 

1.47237 

1.7465 

0.00063 

1.47617 

1.8719 

114 

0.034713 

14229. 11 

19 .093 

5133.37 

0 . 0 C 35453 

1.45211 

1.6776 

0.00063 

1.47236 

1.0213 

116 

0.034467 

14066.92 

17 .690 

4946.99 

0.0035626 

1.43192 

1.6130 

0.00062 

1.46659 

1.7741 

118 

0.034219 

13900. 95 

17.700 

4766.46 

0.0036216 

1.41176 

1.5525 

0.00062 

1.46476 

1.7301 

120 

0.033971 

13730 . 89 

17 .527 

4591.62 

0.0036625 

1.39172 

1.4957 

0.00061 

1.46097 

1.6891 

122 

0.033722 

13556.65 

17 .370 

4422.30 

0. 0037053 

1.37175 

1.4426 

0.0006 1 

1.45715 

1.6508 

124 

0.033471 

13378.08 

17 .231 

* 4256.36 

Q.00375G1 

1.35166 

1.3927 

0.00061 

1.45332 

1 .6152 

12 6 

0.033219 

13195. 33 

17 .110 

4099*64 

0.0037970 

1.33207 

1.3459 

0.00060 

1.44946 

1.5620 

126 

0 .032966 

13008.87 

17 .008 

3946. Cl 

0. 0038463 

1.31236 

1.3019 

0.0006C 

1.44562 

1.5512 

130 

0.032711 

13096.05 

16.262 

3622.01 

0.0036465 

1.29273 

1.2605 

0.00076 

1.44174 

1.5350 

132 

0.032459 

12965.42 

16 . 106 

3676.74 

0.0039115 

1.27350 

1.2222 

0.00077 

1.43790 

1.5210 

134 

0.032195 

12913.04 

16 .470 

3594.26 

0.0Q4Q471 

1.25361 

1.1648 

0.00075 

1.43390 

l .5435 

136 

0.031943 

12755.42 

15 .645 

3426.16 

0.0039662 

1.23496 

1.1514 

0 .00076 

1.43009 

1.4815 

136 

0.031666 

12595.46 

15 .405 

3262.60 

0.0040530 

1.21632 

1.1199 

0.00075 

1.42624 

1.4666 

140 

0.03143C 

12439. 77 

15 .190 

3144.99 

0.0041230 

1.19776 

1.0900 

0.00074 

1.42235 

1 .45 86 

142 

0.331167 

12316.77 

15 . 169 

3030.96 

0.0042207 

1.17905 

1.0614 

0.00073 

1.41640 

1.4625 

144 

Q .030915 

12163.94 

14.291 

2690.52 

0.0041206 

1.16150 

1.0356 

0.00075 

1.41461 

1 .3969 

146 

0.030656 

11958.11 

14.347 

2752.73 

0.0042903 

1.14362 

1.0111 

0.00073 

1.41072 

1.4174 

146 

0.330366 

11853.80 

14 .466 

2660.99 

0.0044237 

1.12532 

0.9669 

0.00071 

1.40669 

1.4371 

150 

0.03012C 

11726.37 

14.129 

2557.44 

0.0044301 

1.10760 

0.9646 

0.00071 

1.40271 

1.4136 

152 

0.029855 

11596,98 

13 . 840 

2457.65 

0.0044556 

1.09027 

0.9437 

0.00071 

1.39676 

1.3977 

154 

0.029565 

11462.97 

13. 635 

2361.24 

0.0045721 

1.07293 

0.9237 

0.00069 

1.39474 

1 .4100 

156 

0 . 029327 

11191.62 

13 . 046 

2210.66 

0.0045434 

1.05670 

0.9057 

0.00071 

1.39090 

1.3620 

158 

0.029045 

11239, 32 

13 .647 

2193.51 

Q. 0047190 

1.03924 

0.6665 

0.00067 

1.38673 

1.4170 

16 0 

0.028792 

11113.63 

12 . 147 

2Q54.69 

0.0045280 

1.02401 

0.6762 

0.00071 

1.30299 

1 .3456 

165 

0.026109 

10706.25 

12 .431 

1666.25 

0.0046952 

0.96404 

0.6437 

0.00066 

1.37291 

1 .4147 

170 

0.327421 

13569.87 

12.003 

1706.53 

0.0050116 

0.94596 

0.8123 

0.00065 

1.36261 

1.4216 

175 

0.026734 

10337.32 

11 .514 

1551.10 

0.0051500 

0.91007 

0.7824 

0.00064 

1.35276 

1.4303 

180 

0 . 026055 

10057.43 

10 .92 7 

1395.73 

0.0052763 

0.67669 

0.7540 

0.00063 

1.34292 

1.4264 

185 

C .325364 

9665.96 

10 .635 

1263.44 

0.0054063 

0.84466 

0.7264 

0.00062 

1.33292 

1 .4364 

190 

0.024661 

96 63.75 

10 .256 

1169.93 

0.0055251 

0.61495 

0.7003 

0.00062 

1.32309 

1.4338 

195 

0.024000 

9461.38 

9.943 

1071.30 

0. 0056374 

0.76720 

0.6755 

0.00061 

1.31334 

1.4302 

200 

0.023333 

9214.62 

9.556 

972.65 

0.0057416 

0.76175 

0.6523 

0.00062 

1.30364 

1.4158 

210 

0.322014 

8866.80 

9 . 092 

026.97 

0.0059262 

0.71615 

0.6095 

0 .00062 

1.20516 

1 .3979 

220 

0.020729 

8610.53 

8 . 769 

748.10 

0.0056355 

0.67675 

0.5716 

0.00064 

1.26716 

1.3572 

230 

0.019561 

6556.79 

8 . 182 

644.78 

0.0056947 

0.64551 

0.5407 

0.00066 

1.25096 

1 .3204 

240 

0.016455 

6461.64 

7 .601 

576.70 

0.0056639 

0.61921 

0 .5141 

0.00066 

1.23575 

1 .2074 

250 

0.017405 

6729.16 

7 .675 

561.46 

0.0055390 

0.59650 

0.4910 

a. 00071 

1.22142 

1.2439 

260 

0.016495 

6756.46 

7 .245 

520.12 

0. 0053049 

0.57934 

0.4733 

0.00076 

1.20909 

1.1663 

270 

0.015660 

86S6.06 

7. 002 

490.64 

0.0051077 

0.56514 

0.4566 

0 .00060 

1.19785 

1*1471 

280 

0.014696 

90C1.59 

6.835 

469.62 

0.0049029 

0.55342 

0.4464 

0.00064 

1.10762 

1.1125 

290 

0.014167 

9266.55 

6.624 

463.01 

0. 0046760 

0.54354 

0.4361 

0.00066 

1.17019 

1.0673 

30 0 

0.013559 

9441.36 

6 .621 

447.78 

0.0044366 

0.53594 

0.4262 

0.00094 

1.16968 

1 .0456 

310 

0.012992 

9654.70 

6.436 

437.09 

0.0041694 

0.52996 

0.4219 

0.00101 

1.16241 

1.0062 

32 0 

0.01247C 

9664.84 

6.376 

429.79 

0.0 0 400 62 

0 .52517 

0.4167 

0.00106 

1.15556 

0.9625 

330 

0.011991 

10130.27 

6.322 

424,54 

0.0036266 

0.52145 

0.4127 

0.00112 

1.14930 

0.9587 

340 

0.011551 

10302.34 

6.276 

420.52 

0. 0036530 

0.51666 

0.4095 

0.00116 

1.14357 

0.9356 


* two-phase 90UN0ARY 
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Table C-5a 

Thermodynamic Properties of Coexisting Gaseous and Liquid Oxygen 

(English Units) 


Preceding page blank 
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C-5a 


THERMODYNAMIC PROPERTIES OF COEXISTING GASEOUS ANO LlOUIO OXYGEN 


TEMP 
DEC. « 

PRESS 
PS I 4 

VOLUME 
CU FT/L0 

ISOTHERM 
DERIVATIVE 
CU FT-PSIA/L9 

I SO CH 0 RE 
DERIVATIVE 
PSIA/R 

internal 

ENERGY 

3TU/L9 

97.831 

97.831 

0.022 

0.022 

0.01226 

1499.18164 

2090.48 

32.80 

317.8 
0 .00 

• 93.216 
15.057 

96 

96 

0.923 

0.023 

0.01226 

1449.59365 

2087.19 

32.85 

317.4 

C.00 

-63.149 

15.084 

10 0 
100 

0.932 

0.032 

0.01231 

1060.61698 

2046 .40 
33.52 

312.2 

0.00 

-82.354 

15.394 

102 

102 

C .044 
C i .044 

0.C1236 

785.65664 

2310.04 

34.18 

307. 1 
0.00 

-81.558 

15.703 

104 

104 

0.059 

0.059 

0.01240 

586.86371 

19 72.10 
34.85 

302. 0 
0.00 

-90*762 

16.013 

106 

106 

0.000 

0.000 

0.01245 

446.33940 

1934.58 

35.51 

297.0 

0.00 

-79.967 

16.322 

108 

100 

0.106 

0.106 

0.01250 

341.94396 

1897.47 

36.17 

292.0 

0.00 

-79.171 

16.631 

110 

110 

0.139 

0.139 

0.01255 
264. 64600 

18 60.78 
36.82 

287.2 

0.00 

-78.376 

16.939 

112 

112 

0.161 

0.161 

0.C1260 

206.61780 

1824.50 

37.48 

262.3 

0.00 

-77.580 

17.247 

114 

114 

0.234 

0.234 

0.01264 

163.12627 

1788.62 

36.13 

277.6 

a .oo 

-76.785 

17.554 

116 

116 

0.299 

0.299 

0. 01269 
129.60274 

1753.14 

38.77 

272.9 

0.00 

-75.989 

17.860 

110 

110 

0.379 

0.379 

0.C1274 

104.15669 

1718.06 

39.41 

269.2 

0.00 

-75.193 

18.166 

120 

120 

0.477 

0.477 

0.01280 

84.24643 

1683.37 

40.05 

263.6 

0.00 

-74.397 

18.47Q 

122 

122 

0.594 

0.594 

0.C1285 

66.66634 

1649.07 

40.67 

259.1 

0.00 

-73.601 

18.774 

124 

124 

0.735 

0.735 

0.01290 

56.37380 

1615.16 

41.30 

254.7 

0.01 

-72.604 

19.076 

126 

126 

0.903 

0.903 

0.01295 

46.60295 

1581.63 

41.91 

250.2 

0.01 

-72.008 

19.377 

120 

120 

1.102 

1.102 

0.01301 

38.78027 

1548.48 

42.52 

245.9 
0 .01 

-71.211 

19.676 

130 

130 

1.335 

1.335 

0.01306 

32.47392 

1515.71 

43.11 

241.6 
0 .01 

-70.413 

19.974 

132 

132 

1 .606 
1.608 

0.C1311 

27.35628 

1483.30 

43.70 

237.3 

0.01 

-69.616 

20.270 

134 

134 

1.925 

1.925 

0.01317 

23.17693 

1451.27 

44.27 

233.2 

o.ai 

-68.618 

20.565 

136 

136 

2 .291 
2.291 

0.01323 

19.74310 

1419.60 

44.84 

229.0 

0.02 

-68.019 

20.857 

136 

130 

2.711 

2.711 

0.01328 

16.90536 

1388.29 

45.39 

224.9 

0.02 

-67.221 

21.147 

140 

140 

3.192 

3.192 

0.01334 

14.54721 

1357.34 

45.93 

220.9 

0.02 

-66.421 

21.434 

142 

142 

3.740 

3.740 

0.01340 

12.57709 

1326.75 
46 . 45 

216.9 

0.03 

-65.621 

21.720 

144 

144 

4.360 

4.360 

0.01346 

10.92273 

1296.51 

46.96 

213.0 

0.03 

-64.821 

22.002 

146 

146 

5.061 

5.061 

0.01352 

9.52670 

1266.61 

47.45 

209. 1 
C • 0 4 

-64.020 

22.282 

146 

148 

5.647 

5.847 

Q . C 1 35 0 
8.34312 

1237.06 

47.93 

205.3 

0.04 

-63.218 

22.558 

150 
15 C 

6.726 

6.726 

0.01364 

7.33512 

1207.86 

48.39 

201.5 

0.05 

-62.415 

22.832 

15 2 
152 

7.709 

7.709 

0.C1370 

6.47294 

1178.99 

48.82 

197.8 

0.05 

-61.612 

23.102 

154 

154 

8.600 

6.600 

0.01377 

5.73241 

1150.45 

49.24 

194.1 
0 .06 

-60.806 

23.368 


enthalpy 

BTU/L8 

ENTROPT 

0TU/LB-R 

c v 

9TU / 

C ? 

L3 -R 

VELOCITY 
OF SOUNO 
FT/SEC 

SURFACE 
TENSION , 
l b/ i n x i a 1 

-63.216 

21.132 

0.50122 

1.56510 

0.266 

0.155 

0 . 398 
0.218 

3604 

*.61 

1.2933 

-83.149 

21.169 

0.50191 

1.56369 

0.266 

0.155 

0.398 

0.216 

3602 

462 

1.2916 

-62.353 

21.602 

0.50995 

1.54742 

0,264 

0.155 

0.398 

0.218 

3779 

466 

1.2743 

-81.558 

22.336 

0.51782 

1.53186 

0.263 
0. 155 

0.398 
0 .216 

3756 

471 

1.2568 

-60.762 

22.469 

0.52555 

1.51697 

0.261 

0.155 

0 .396 
0.216 

3733 

475 

1.2394 

-79.967 

22.901 

0.53313 

1.50271 

0.259 

0.155 

0.398 
0 . 218 

3710 

480 

1.2221 

-79.171 

23.333 

0.54056 

1*48906 

0.257 

0.155 

0.398 

0.216 

3686 

484 

1.2047 

-78.375 

23.764 

0.54766 

1.47599 

0.256 

0.155 

0.398 

0.218 

3662 

489 

1.1875 

-77.580 

24.194 

0.55503 

1.46347 

0.254 

0.155 

0.398 

0.218 

3636 

493 

1.1702 

-76.764 

24.624 

0.56207 

1.45147 

0.252 

0.156 

0.396 

0.218 

3614 

498 

1.1530 

-75.988 

25.052 

0.56899 

1.43996 

0.251 

0.156 

0.396 

0.218 

3569 

502 

1.1359 

-75.192 

25.479 

0.57579 

1.42693 

0.249 
0 . 156 

0.398 

0.216 

3564 

506 

1.1168 

-74.396 

25.904 

0.56248 

1.41835 

0.245 

0.156 

0.398 

0.218 

3539 

510 

1.1018 

-73.599 

26.328 

0.58906 

1.40819 

0.246 

0.156 

0.39* 
0 .216 

3514 

514 

1.0848 

-72.602 

26.750 

0.59553 

1.39843 

a. 245 
0.156 

0.396 

0.219 

3469 

518 

1.0676 

-72.0D5 

27.170 

Q.60191 

1.38907 

0.243 

0.156 

0.398 

0.219 

3463 

522 

1.05 09 

-71,208 

27.587 

0.60818 

1.36007 

0.242 

0.156 

0.399 

0.219 

3437 

526 

1.0341 

-70.410 

28.302 

0.61436 

1.37141 

0.241 

0.156 

0.399 

0.219 

3411 

530 

1.0173 

-69.612 

28.415 

0.62045 

1.36309 

0.239 

0.156 

0.399 

0.220 

3365 

534 

1.0005 

-68.813 

28.825 

0.62645 

1.35507 

a .238 
0.156 

0.399 

0.220 

3358 

538 

0.9636 

-66.014 

29.231 

0.63236 

1.34736 

0.237 

0.156 

0.399 

0.220 

3332 

541 

0.9672 

-67.214 

29.635 

0.63620 

1.33993 

0.235 

0.156 

0.400 

0.221 

3305 

545 

0.0506 

-66.413 

39.334 

0.64395 

1.33276 

0.234 

0.156 

0.400 

0.221 

3278 

546 

0.9340 

-65.612 

30.430 

0.64962 

1.32565 

0.233 

0.157 

0 .400 
0.222 

3251 

552 

0.9176 

-64.51C 

30.822 

0.65522 

1.31918 

0.232 

0.157 

0.401 

0.222 

3223 

555 

0.9C11 

-64.007 

31.209 

Q. 66074 
1.31274 

0.230 

0.157 

0.401 

0.223 

3196 

559 

0.8647 

-63.203 

31.592 

0.66620 

1.30652 

0.229 
0.15 7 

0 .401 
0.223 

3168 

562 

0.6664 

-62.398 

31.969 

0.67156 

1.30050 

0.228 

0.157 

0.402 

0.224 

314U 

565 

0.8521 

-61.592 

32.342 

0.67690 

1.29468 

0 .227 
0 . 158 

0.402 

0.225 

3112 

568 

0.6359 

-60.785 

32.710 

0.66216 

1.28905 

0.226 
0 . 158 

0 .40 3 
3.226 

3 C 63 
571 

0.6198 
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C-5a 


THERHOOYNAMI C PROPERTIES OF COEXISTING GASEOUS »NO LIQUIO OXYGEN 


TEMPERATURE 

OCNSITY 

V (OH/O V)p 

V(DP/OU) v 

-V (OP/DV) t 

(OV/OTyV THERMAL 

CONDUCTIVITY 

VISCOSITY 

THERMAL 
0 IFFUSIVITY 

DIELECTRIC 

constant 

prandtl 

NUMBER 

DEG. R 
97.831 

LB/CU FT 
61.56716 

BTU/LB 

213.44 

PSIA-CU FT/BTU PSIA 
14.634 170514.62 

1/ DEG. R 
0.0016640 

BTU/FT-MR-R 

0.11156 

L0/FT-SEC 
X 10$ 

41.621 

SQ FT/HR 
0.00344 

1.56666 

5.3437 

97.831 

0.00067 

21.27 

2.156 

0.02 

0.0102276 

0.00279 

0.263 

19.10993 

1.0 0000 

0.7392 

96 

61.54150 

213.33 

14.627 

170192.51 

0.0016649 

0.11151 

41.484 

0.00344 

1.56646 

5.3264 

98 

0.00069 

21.31 

2.156 

0.02 

0.0102101 

0.00260 

0.264 

16.63534 

1.00000 

0.7391 

100 

61.23702 

212.03 

14.541 

166405.78 

0.0016761 

0.11092 

39.903 

0.00343 

1.56603 

5.1519 

ioa 

0.00094 

21.74 

2.158 

0.03 

0.0100078 

C. 00266 

8.269 

13.92506 

i.aoooi 

0.7367 

102 

60.93165 

210.73 

14.453 

162675.86 

0.0018876 

0.11032 

36.366 

0.00343 

1.56358 

4.9629 

102 

0.00127 

22.17 

2.156 

0.04 

0.0096139 

0.00292 

0.275 

10.53043 

1.00001 

0.7364 

104 

60.62596 

209.42 

14.365 

159002.07 

0.0016993 

Q. 10971 

36.935 

0.00342 

1.56113 

4.6210 

104 

0.00170 

22.60 

2.159 

0.06 

0.0096288 

0.00296 

0.260 

6.05446 

1.00001 

0.7361 

106 

60.31932 

206.10 

14.275 

155363.76 

0.0019113 

0.10906 

35.543 

0.00341 

1,55867 

4.6659 

106 

0.00224 

23.04 

2.159 

B • 0 6 

0.0094498 

0.00304 

0.266 

6.22782 

l.oooai 

0 • 7 3 7 6 

106 

60.01191 

206.76 

14.163 

151620.27 

0.0019236 

0.13844 

34.209 

0.00341 

1.55621 

4.5173 

106 

0.00292 

23.46 

2.159 

0.11 

0.0092769 

0.00310 

0.292 

4.66536 

1.00002 

0 .7376 

110 

79.70369 

205.44 

14.091 

146310.94 

0.0019362 

0.10776 

32.930 

0.00340 

1.55374 

4,3750 

110 

0.00376 

23.89 

2.159 

0.14 

0.0091150 

0.00316 

0.297 

3.63652 

1.00002 

0.7375 

112 

79.39465 

234.10 

13.996 

144655.15 

0.0019491 

0.10712 

31.704 

0.00339 

1.55126 

4.2366 

112 

0.00464 

24.32 

2.159 

0.16 

0.0069579 

0.00322 

0.303 

3.05665 

1.00003 

0.7373 

114 

79.06474 

202.74 

13.90 3 

141452.23 

0.0019623 

0.10644 

30.529 

0.00336 

1.54660 

4.1079 

114 

0.00613 

24.74 

2.159 

0.23 

0.0066074 

0 . 0 Q 326 

0.306 

2.45612 

1.0 0004 

0.7373 

116 

7 6.77394 

201.36 

13.607 

138101.58 

0.0019759 

0.10576 

29.403 

0.00337 

1.54633 

3.9626 

116 

0.00770 

25.17 

2.160 

0*30 

0.0066632 

0.00334 

0.314 

1.99024 

1.00005 

0.7373 

116 

76.46222 

200.01 

13.711 

134602.55 

8.0019696 

0.10506 

28.324 

0.00336 

1.54384 

3.6627 

116 

0.00960 

25.59 

2.160 

0.36 

0.0065251 

0.00340 

0.320 

1.62579 

1.00006 

0.7374 

120 

78.14954 

196.62 

13.613 

131554.52 

8.0020041 

0.10435 

27.290 

0.00335 

1.54136 

3.7477 

12 0 

0.01167 

26.01 

2.160 

0 .46 

0.0063930 

0.00347 

0.325 

1.33630 

1. 8 0 Q 0 7 

0.7376 

122 

77.83566 

197.23 

13.514 

126356.90 

0.0020168 

0.10363 

26.299 

0.00334 

1.53666 

3.6375 

122 

0.01456 

26.42 

2.160 

0.59 

0.0062667 

0.00353 

0.331 

1.10973 

1.00009 

0.7378 

124 

77.52115 

195.83 

13.415 

125209.07 

0. 0020336 

0.10291 

25.349 

0.00333 

1.53637 

3.5319 

124 

0.01774 

26.64 

2.161 

0.73 

0.0061462 

0.00359 

0.337 

0.92660 

1.00011 

0 .7382 

126 

77.20538 

194.42 

13 .314 

122110.43 

0.0020493 

0.10217 

24.436 

0.00332 

1.53366 

3.4306 

126 

0.02146 

27.25 

2.161 

0.90 

0. 0060311 

0.00366 

0.343 

0.77663 

1.00013 

0 . 7 3 86 

126 

76.66850 

192.99 

13*213 

119060. VO 

8.0020652 

0.10142 

23.566 

0.00331 

1.53135 

3.3339 

12 6 

0.02579 

2 7.65 

2.161 

1.10 

0.0079215 

0.00372 

0*349 

0.65675 

1.00015 

0.7391 

130 

76.57046 

191.56 

13.111 

116056.39 

8.0020616 

0.10067 

22.729 

0.00330 

1.52664 

3.2411 

130 

0.03079 

26.05 

2.162 

1.33 

0.0078172 

0.00379 

0.355 

0.56052 

1.30016 

0.7397 

132 

76.25126 

190.12 

13 .006 

113103.62 

0.0020965 

0.09991 

21.926 

0.00326 

1.52631 

3 .1522 

132 

0.33655 

26.45 

2.162 

1.60 

0.0077162 

0.00365 

0.361 

0.47966 

1.00022 

0.7405 

134 

75.93062 

166.66 

12 .904 

110196.13 

0.0021156 

0.09914 

21.160 

0.00327 

1.52376 

3.0670 

134 

0.04315 

28.65 

2.163 

1.91 

0.0076243 

0.00392 

0.367 

0.41269 

1.00026 

0.7414 

136 

75.60910 

167.19 

12 .799 

107334.76 

0.0021337 

0.09636 

20.423 

0.00326 

1.52125 

2.9655 

136 

0.05065 

29.23 

2 .164 

2.27 

0. 0075355 

0.00396 

0.373 

0.35691 

1.00030 

0.7424 

136 

75.28606 

185.71 

12 .694 

104519.14 

0.0021521 

0.09756 

19.716 

0.00324 

1.51670 

2.9074 

136 

0.05915 

29.62 

2.164 

2.66 

0.0074517 

0.00405 

0.379 

0.31017 

1.00035 

0.7435 

140 

74.96164 

164.22 

12 .566 

101746.75 

0.0021711 

0.09679 

19.042 

0.00323 

1.51615 

2.8327 

140 

0.06674 

29.99 

2.165 

3.16 

0.0073729 

0.00412 

0.365 

0.27062 

1.00041 

0.7446 

142 

74.63580 

182.72 

12.462 

99023. C3 

0.0021907 

0.09599 

16.394 

0.00321 

1.51359 

2.7612 

142 

0.07951 

30.36 

2.166 

3.69 

0.0072969 

0.00419 

0.391 

0.23750 

1.0 0047 

0.7462 

144 

74.30649 

161.20 

12 .375 

96341.47 

0.0022109 

0.09519 

17.773 

0.00320 

1.51102 

2.6929 

14 4 

0.09155 

30.73 

2.166 

4.30 

0. 0072298 

0.00425 

6.396 

0.20916 

1.00054 

0.7476 

146 

73.97964 

179.68 

12.26 7 

93703.53 

0.0022316 

0.09436 

17.177 

0.00316 

1.50844 

2.6274 

146 

0.10497 

31.09 

2.167 

4.96 

0.0071655 

0.00432 

0.401. 

0.16494 

1.00062 

0.7496 

148 

73.64921 

178.14 

12.159 

91108.71 

8.0022534 

0.09356 

16.607 

0.00316 

1.50585 

2.5649 

14 8 

0.11966 

31.44 

2.166 

5.74 

0.0071056 

0.00440 

0.411 

0.16415 

1.00071 

0.7515 

15 0 

73. 31714 

176.58 

12 .050 

66556.49 

0.002275 7 

0.09274 

16.060 

0.00315 

1.50325 

2.5052 

15 0 

0.13633 

31.76 

2.169 

6.60 

0.0070510 

0.00447 

0.417 

0.14622 

1.0Q061 

0.7536 

15 2 

72.98335 

175.02 

11 .941 

66046,39 

0.0022967 

0.09192 

15.537 

0.00313 

1.50064 

2 .4481 

152 

0.15449 

32.12 

2.170 

7.54 

0.0070007 

0.03454 

8.424 

0.13070 

1.00092 

0.7560 

15 4 

72.64780 

173.44 

11 .631 

63577.91 

0.0023226 

0. 09109 

15.034 

0.00311 

1.49602 

2.3937 

154 

0.17445 

32.45 

2.171 

6.59 

8.0069552 

0. 38<*61 

0.431 

0.11721 

1.301*4 

0.7585 


245 



C-5a 


THERMODYNAMIC PROPERTIES Of coexisting gaseous ano liquio OXYGEN 


TEHP 

PRESS 

VOLUME 

ISOTHERM 

ISOCHORE 

INTERNAL 

ENTHALPY 

ENTROPY 

C 

C D 

VELOCITY 

SURFACE 

OEG. * 

l PSIA 

CU FT/LB 

DERIVATIVE 
cu ft-psia/lb 

DERIVATIVE 

PSIA/R 

ENERGY 

9TU/L9 

0TU/LB 

BTU/L0-R 

V 

9TU 

P 

/ LB -R 

OF SOUNO 
FT/SEC 

TENSION , 
LB/IN x la 1 

156 

156 

10.009 

10.009 

0.01393 

5.C9383 

1122*25 

49.64 

190.5 

0.07 

-60.003 

23.631 

-59.977 

33.071 

0.66735 

1.26356 

0.225 
0.15 6 

0.403 
0 .227 

3055 

574 

0.8037 

15 6 
156 

11.343 

11.343 

0.61369 

4.54105 

1094.36 

50.02 

166.9 

0.06 

-59.197 

23.690 

-59.167 

33.427 

0.69249 

1.27829 

0.224 

0.156 

0.404 

0.226 

3026 

577 

P.7876 

160 

160 

12.910 

12.910 

0.01396 

4.06078 

1066.64 

50.37 

163.4 
a .08 

-56.369 

24.144 

-56.356 

33.777 

0.69757 

1.27315 

0.223 

0.159 

0.405 

0.229 

2997 

560 

0.7716 

162 

162 

14.421 

14.421 

0. 01403 
3.64202 

1039.62 

50.71 

179.9 

0.09 

-57.561 

24.395 

-57.544 

34.121 

0.70259 

1.26617 

0.222 

0.159 

0.40 5 
0 .230 

2968 

563 

0.7557 

162. 

162. 

924 14.696 

324 14.696 

0.01404 

3.57933 

1035.24 

51.76 

179.3 

0.10 

-57,450 

24.435 

-57.412 

34.176 

0.70339 

1.26737 

0.221 

0.159 

0.405 

1.230 

2963 

563 

0.753 

164 

164 

16.163 

16.163 

0.01410 

3.27566 

1012.72 

51.01 

176.4 
0 .11 

-56.772 

24.641 

-56.730 

34.457 

0.70755 

1.26332 

0.221 

0.159 

0.4Q6 

0.231 

2939 

585 

0.7399 

166 

166 

19.107 

19.107 

0.01417 

2.95409 

966.14 

51.30 

173.0 

0.12 

-55.961 

24.663 

-55.914 

34.707 

0.71247 
1.2 5 061 

0.220 

0.160 

0.407 

0.232 

2909 

598 

0.7241 

166 

166 

20.200 

20.200 

0.01424 

2.67094 

959.87 

51.55 

169.7 

0.13 

-55.149 

25.120 

-55.096 

35.110 

0.71733 

1.25403 

0.219 

0.160 

0.406 

0.233 

2860 

590 

0.7083 

170 

170 

22.473 

22.473 

0.01431 

2.42Q67 

933.92 

51.79 

166*3 

0.14 

-54.336 

25.352 

-54.276 

35.426 

0.72215 

1.24956 

0.218 

0.160 

0.409 

0.235 

2650 

593 

0.6926 

172 

172 

24.939 

24.935 

0. 01636 
2.19936 

908.27 

51.99 

163.1 

0.16 

-53.521 

25.576 

-53.455 

35.734 

0.72691 

1.24521 

0.217 

0.161 

0.409 

0.236 

2820 
5 95 

0.6770 

174 

174 

27.597 

27.597 

0.01446 

2.00260 

682.94 

52.17 

159.6 

0.18 

-52.704 

25.000 

-52.631 

36.034 

0.73163 

1.24097 

0.216 

0.161 

0.410 

0.236 

2790 

597 

0.6615 

176 

176 

30.467 
. 30.467 

0.01453 

1.62735 

897.91 

52.31 

156.6 
Q .19 

-51.066 

26.016 

-51.604 

36.326 

0.73631 

1.23603 

0.215 

0.162 

0.412 

0.240 

2760 

599 

0.6460 

176 

176 

33.557 

33.557 

0.01461 

1.67066 

833.16 

52.43 

153.5 

0.21 

-51.066 

26.227 

-50.976 

36*609 

0.74195 

1.23279 

0*214 

0.162 

0.413 

0.242 

2729 

601 

0.6306 

160 

160 

36.976 

36.676 

0.01469 

1.53075 

606.75 

52.52 

150.4 

0.23 

-50.245 

26.432 

-50.144 

36.064 

0.74554 

1.22004 

0.213 

0.163 

0.414 

0.244 

2699 

603 

0.6153 

162 

162 

40.434 

40.434 

0.01477 

1.40502 

764.62 

52.56 

147.3 

0.25 

-49.421 

26.631 

-49.310 

37.151 

0.75010 

1.22497 

0.212 

0.163 

0.415 
0 .246 

2666 

605 

0 .6000 

16 4 
164 

44.243 

44.243 

0.01465 

1.29192 

760.76 

52.60 

144.2 

0.20 

-46.595 

26.024 

-40.473 

37.400 

0.75461 

1.22110 

0.211 

0.164 

0.417 

0.240 

2637 

607 

0.5646 

166 

166 

49.313 

46.313 

0.01493 

1.16995 

737.24 

52.60 

141.2 

0.30 

-47.767 

27.010 

-47.633 

37.656 

1.7 5 909 
1.21747 

0.210 

0.165 

0.410 

0.250 

2605 

666 

0.5696 

166 

166 

52.654 

52.654 

0*01502 

1.09791 

713.99 

52.56 

136.3 

0.33 

-46.936 

27.190 

-46.790 

37.094 

0.76354 

1.21304 

0*210 

0.165 

0.420 

0.253 

2574 

610 

0.5546 

19 0 
190 

57.277 

57 .277 

0.61510 

1.01436 

691.03 

52.49 

135.3 

0.36 

-46.103 

27.363 

-45.943 

30.122 

0.76795 

1.21026 

0.209 

0.166 

0.421 

0.255 

2542 

611 

0. 5396 

192 

192 

62.194 

62.194 

0.01519 

9.93969 

666.35 

52.39 

132.4 

0.39 

-45.260 

27.529 

-45.093 

30.340 

0.77J33 

1.20676 

0.206 

0.167 

0.423 

0.256 

2511 

613 

0.5247 

194 

194 

67.415 

67.415 

0.01526 

0.66966 

645.96 

52.25 

129.5 

0.42 

-44.429 

27.669 

-44.230 

30.546 

0.77669 

1.20331 

0.20 7 
0.167 

0.425 

0.261 

2476 

614 

0.5096 

196 

196 

72.951 

72.951 

0.01538 

0.80720 

623.66 

52,07 

126.7 

0.46 

-43.500 

27.041 

-43.300 

36.745 

0.70101 

1.19991 

0.206 

0.168 

a .427 
0.264 

2446 

615 

0.4951 

196 

196 

76.913 

76.913 

0. C 1547 
0.75300 

602.04 

51.66 

123.9 
0 .50 

-42.743 

27.905 

-42.517 

36.930 

1.78530 

1.19657 

0.206 

0.169 

0.429 

0.267 

2414 

616 

0.4604 

200 

200 

95.013 

95.013 

0.01557 

0.69771 

560.50 

51.61 

121.1 

0.54 

-41.095 

20.122 

-41.650 

39.105 

0.76957 

1.19327 

0.205 

0.170 

0.432 

0.271 

2361 

617 

0.4656 

202 

202 

91.563 

91.563 

0.C1567 
0 .64962 

559.24 

51.33 

116.4 

0.56 

-41.044 

26.250 

-40.778 

39.266 

0.79362 

1.19002 

a. 204 
0.171 

0.434 

0.274 

2346 

616 

0.4513 

204 

204 

99.473 

99.473 

0.01577 

0.60569 

536.26 

51.03 

115.6 
0 .63 

-40.166 

28.371 

-39.901 

39.419 

0.79004 

1.16661 

0.203 

0.172 

0.437 

0.276 

2314 

619 

P.4369 

206 

206 

105.755 

105.755 

0.01567 

0.56553 

517.56 

50.64 

113.0 

0.67 

-39.329 

26.462 

-39.016 

39.557 

0.60224 

1.16363 

0.203 

0.173 

0 .440 
0.262 

2281 

619 

0.4225 

206 
2b 6 

113.421 

113.421 

0.C1599 

0.52839 

497.14 

50.24 

110.3 

0.73 

-36.465 

28.565 

-36.130 

39.663 

0.60643 

1.16049 

0.202 

0.173 

0 .44 3 
0.266 

2247 

620 

0.4083 

210 

210 

121.493 

121.463 

Q.C1699 

0.49415 

476.99 

49.60 

107.6 

0.76 

-37.597 

26.679 

-37.235 

39,795 

0.61059 

1.17736 

0.201 

0.174 

0.446 

0.291 

2213 

620 

0.3941 

212 

212 

129.952 

129.952 

0.01621 

0.46254 

457.13 

49.32 

105.0 

0.64 

-36.724 

26.764 

-36.334 

39.694 

0.61474 

1.17429 

0.201 

0.175 

0*449 

0.296 

2178 

621 

0.3800 

214 

214 

139.641 

139.941 

0.C1633 

0.43333 

437.55 

46.80 

102.4 

0.90 

-35.646 

28.636 

-35.426 

39.979 

0.61686 

1.17123 

0.20 0 
0.177 

0.453 

0.301 

2144 

621 

0.3661 



C-5a 


thermodynamic PROPSKTI £S Of coexisting gaseous a no liquid OXYGEN 


TEMPERATURE 

OEnSITV 

V(DM/OVI p 

VtOP/DU) v 

-v (0P/0V> T 

(DV/OTy V 

TmERHAL 

VISCOSITY 

thermal 

DIELECTRIC 

PRANOTL 







CONDUCTIVITY 


OIFFUSIVITY 

constant 

NUMBER 

DEC. 

R 

IB/CU FT 

BTU/LB 

P5IA-:u FT/BTU PSIA 

l/OEG. R 

8TU/FT-HP-R 

L8/FT-S£C 

X 10 5 

SQ FT/HP 



156 


72.31040 

171.85 

11.720 

01150.56 

0.0023473 

0.39025 

14.553 

0.00309 

1.49539 

2.3417 

156 


C. 19632 

32.77 

2.172 

9.75 

0.0069143 

0.30469 

0.438 

0.10544 

1.00117 

0.7612 

158 


71.97109 

170.24 

n.bia 

78763.88 

0 ■ 0C23729 

0.06941 

14.092 

0.00306 

1.49275 

2.2921 

158 


0.22021 

33.08 

2.173 

11.01 

0.0068783 

0.00477 

0.445 

0.09513 

1.00131 

0.7642 

160 


71.62980 

168.62 

11.499 

76417.40 

0* CO 23995 

0.08857 

13.650 

0.00306 

1.490U9 

2.2449 

16 0 


0.24626 

33.38 

2.175 

12.41 

0.0068463 

0.00464 

0.452 

0. 06606 

1 .0 01**6 

0.7674 

162 


71.28645 

166.99 

11 . 387 

74110.66 

0.0024270 

0.38772 

13.227 

0.00304 

1.48742 

2.2000 

162 


0.27457 

33.68 

2.176 

13.92 

0. 0068193 

0.93492 

0.459 

0.07807 

1.00163 

0.7709 

162. 

324 

71.23063 

166.72 

11.369 

73740.67 

0.0024316 

0.66756 

13.160 

0.00303 

1.46699 

2.1929 

162. 

324 

0.27938 

33.72 

2 .176 

14.18 

0.0060153 

0.00494 

0.460 

0.07667 

1.00166 

0.7714 

164 


70.94096 

165.34 

11.275 

71643.20 

0.0024556 

0.08667 

12.821 

0.00302 

1.48474 

2.1572 

164 


0.30528 

33.96 

2.177 

15.57 

0. OC 67969 

0.00500 

0.466 

0 • 0 710 C 

1.00161 

0.7746 

166 


70.59324 

163.67 

11 .163 

69614.60 

0 . GC 24853 

0.06601 

12.431 

0. 00300 

1.46204 

2.1166 

166 


0.33851 

34.23 

2.179 

17.36 

8.0067791 

0.00506 

0.474 

0.Q6473 

1.0 0201 

0.7766 

168 


70.24321 

162.00 

11.051 

67424.41 

0 • OC 25162 

0.06515 

12.059 

0.00297 

1.47933 

2.0781 

16 8 


0.37440 

34.50 

2.180 

19.30 

9.0067660 

0.00517 

0.461 

0.05914 

1.00223 

0 .7 628 

170 


69.89077 

160.30 

10.938 

65272.21 

0.0025483 

0.06429 

11.701 

0.00295 

1.47661 

2.0416 

170 


0.41308 

34.75 

2.18 1 

21.39 

0*0067576 

0.00525 

0.469 

0.05415 

1.00246 

0.7674 

172 


69.53583 

158.59 

10.825 

63157.58 

0. 0 C 25618 

6.06342 

11.350 

0.00293 

1.47367 

2.C070 

172 


0.45468 

35.09 

2.183 

23.64 

0.0067540 

0.90534 

0.497 

0.04966 

1.00270 

0.7922 

174 


69.17828 

156.87 

10.711 

61080.12 

0.0026166 

0.06255 

11.030 

0.00291 

1.47111 

1.9743 

174 


0.49935 

35.23 

2.184 

26.05 

0. 0067552 

0.00543 

0.505 

0.04567 

1.00297 

0.7974 

176 


68.81801 

155.13 

10.597 

59039.43 

0.0026529 

0.06166 

10.715 

0.Q0268 

1.46633 

1 .9435 

176 


0.54724 

35.46 

2.186 

28.63 

0. 0067612 

0.00552 

0.513 

0.04206 

1.00325 

0.6029 

178 


68.48491 

153.37 

10.483 

57035.12 

0.0026908 

0.08081 

10.413 

0.00266 

1.46554 

1.9146 

178 


0.59850 

35.67 

2.188 

31.38 

0.0067722 

0.00561 

0.522 

0.03661 

1.00356 

0 .6066 

180 


68.08887 

151.60 

10 .369 

55066.81 

0.0027303 

0.07993 

10.124 

0.00264 

1.46272 

1.8674 

180 


0.65327 

35.87 

2.189 

34.31 

0.0067883 

0.00570 

0.530 

0.03566 

1.00369 

0.8150 

182 


67.71974 

149.81 

10.25 4 

53134.13 

3.0027717 

0.07905 

9.646 

0.00261 

1.45969 

1.6620 

182 


0.71173 

36.07 

2.191 

37.42 

3.0068095 

0.03560 

0.539 

0.03319 

1.00423 

0.8217 

184 


67.34741 

148.00 

10.13 9 

51236.72 

0.0026150 

0.07817 

9.560 

0.00279 

1.45703 

1.8382 

184 


0.77404 

36.25 

2.192 

40.72 

0.0068359 

0.00590 

0.546 

1.03076 

1.00461 

0.6267 

186 


66.97173 

146.17 

10.024 

49374.24 

0.0028602 

0.37726 

9.325 

0.00276 

1.45416 

1.8162 

186 


0.84037 

36.41 

2.194 

44.20 

0. 0068678 

0.00600 

0.557 

0.02655 

1.00500 

0 .6362 

18 8 


66.59254 

144.33 

9.90 8 

47546.33 

0.0629077 

0.07639 

9.060 

0.00273 

1.45126 

1.7958 

188 


0.91090 

36.57 

2.196 

47.88 

0.0069052 

0.00610 

0.567 

0.02653 

1.00542 

0 .6440 

19 0 


66.20970 

142.47 

9.793 

45752.69 

0. DO 29575 

0.07550 

8.646 

0.00271 

1.44633 

1.7771 

19 0 


0.98582 

36.72 

2.197 

51.75 

0 . 0669464 

0.00621 

0.576 

0.02466 

1.00587 

0.6524 

19 2 


65.82302 

140.59 

9.676 

43992.99 

0.0038098 

0.07461 

6.620 

0.00268 

1.44536 

1.7600 

19 2 


1.06531 

36.85 

2.199 

55.81 

0.GC69975 

0.00632 

0.566 

0.02299 

1.00634 

0.6613 

194 


65.43233 

130.69 

9.560 

42266.94 

0. 0030646 

0.07372 

6.404 

0.00265 

1.44241 

1.7445 

194 


1.14959 

36.98 

2.201 

60.06 

0.0070526 

0.00643 

0.596 

0.02143 

1.0 066 4 

0.8707 

196 


65.03744 

136.77 

9.443 

40574.24 

0.0031227 

0.07262 

6.197 

0.00262 

1.43940 

1.7307 

196 


1.23886 

37.09 

2.203 

64.51 

3.0671146 

0.00654 

0.606 

0.02000 

1.00736 

0.8806 

198 


64.63815 

134.83 

9.325 

38914.63 

9.0031630 

0.07193 

7.996 

0.00259 

1.43637 

1.7184 

19 8 


1. 33334 

37.18 

2.204 

69.15 

a. 0071631 

0.00665 

0.617 

0.01868 

1.00794 

0.6911 

200 


64.23423 

132.88 

9.208 

37287.84 

0.CL32462 

a. 07103 

7.807 

0.00256 

1.43331 

1.7078 

200 


1.43327 

37.27 

2.206 

73.97 

0 • OC 72567 

0.00677 

0.627 

0.01747 

1.00654 

0 .9022 

20 2 


63.82545 

130.90 

9.089 

35693.64 

0. 0033162 

0.07013 

7.623 

0.00253 

1.43021 

1.6 988 

202 


1.53889 

37.34 

2 .208 

78.99 

0. 0073416 

0.00669 

0.638 

0.01634 

1.00917 

0.9140 

204 


63.41157 

128.90 

8 .970 

34131.81 

0. 0 C 33662 

0.06922 

7.447 

0 .0025 C 

1.42706 

1.6914 

20 4 


1.65046 

37.41 

2.209 

84.18 

0.0074327 

0.00702 

0.650 

0.0153U 

1.00984 

0.9265 

206 


62.99231 

126.87 

8.851 

32602.15 

0.0634645 

0.06632 

7.278 

0.00247 

1.42392 

1.6657 

206 


1.76825 

37.45 

2.211 

89.55 

0.0075320 

0.00715 

0.661 

0.01433 

1.01054 

0 .9398 

208 


62.56739 

124.83 

9.731 

31104.40 

0.0035456 

0.06741 

7.115 

0.00243 

1.42071 

1.6617 

208 


1.0925b 

37.49 

2.213 

95.08 

0.6076402 

0.00726 

0.673 

0.01343 

i.a ii29 

0.9538 

210 


62.13649 

122. 76 

8.610 

29638.64 

0.0036317 

0 • 06650 

6.956 

0.00240 

1.41747 

1.6794 

210 


2.02368 

37.51 

2.215 

100.78 

0.0077579 

0.00742 

0.666 

0.01259 

1.01237 

0. 9608 

212 


61.69928 

120.67 

8.488 

28204.51 

0.0637234 

0.06559 

6.606 

0.00237 

1.41416 

1.6789 

212 


2.16196 

37.52 

2.216 

106.62 

Q. 0076658 

0.00755 

0.696 

0.01181 

1.01290 

0.9646 

214 


61.25540 

118.56 

8.365 

26802. C5 

0. 0C38213 

C. 36468 

6.663 

0.00233 

1.41085 

1.680? 

214 


2. 30773 

37,52 

2.218 

112.61 

0.0080246 

0.00770 

0.711 

0.01108 

1.01377 

1.0015 
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C-5a 


THERMOOVNAMIC PROPERTIES OF COEXISTING GASEOUS ANO LIQUID OXYGEN 


TEMP 

PRESS 

VOLUME 

isotherm 

DERIVATIVE 

ISOCHORE 
OERI VATIVE 

INTERNAL 

ENERGY 

ENTHALPY 

ENTROPY 

c v 

C , 

VELOCITY 
OF SOUND 

SURFACE 

TENSION 

DEG* R 

PS I A 

CU FT/L0 

CU FT-PSIA/LB 

PSIA/R 

BTU/LB 

6TU/LB 

BTU7L8-R 

3TU / 

LB - R 

FT/SEC 

LB/IN X 1 

216 

160.162 

0.C1665 

610.26 

99.0 

-34.962 

-34.511 

0.62301 

0.199 

0 .457 

2100 

0.7522 

216 

160.162 

0.60628 

68.23 

0.97 

26.903 

40.049 

1.16619 

0.170 

0.30 7 

621 


216 

157.926 

0.01657 

399.22 

97.3 

-34.073 

-33.560 

0.82712 

0.199 

0.461 

2C73 

C .3304 

219 

157.926 

0.38120 

67.62 

1. 0 

26*956 

43.106 

1.16517 

0.179 

0.312 

621 


220 

160.166 

0.01670 

380.69 

94.7 

-33.177 

-32.657 

0.63123 

0 . 190 

0.466 

2037 

0.3247 

220 

166.166 

0.35792 

66.97 

1.1 

20.999 

60.144 

1.16215 

0 .100 

0.319 

621 


222 

176.036 

0.01663 

362. C5 

92.2 

-32.275 

-31.717 

0.63533 

Q . 197 

0.471 

2001 

0.3111 

222 

176.036 

0.33628 

66.27 

1.2 

29.031 

40.167 

1.15915 

0. 161 

0.325 

b2l 


224 

190.002 

0.C1697 

363.90 

89.7 

-31.365 

-30.766 

0.63943 

0.197 

0.476 

1964 

P.2977 

22i* 

190.002 

0.31616 

65.52 

1.3 

29.050 

40.173 

1.15616 

0.162 

0.333 

62 0 


226 

201.666 

0.01712 

326.05 

87.2 

-30.448 

-29.809 

0.64353 

0.196 

0.462 

1926 

0.2043 

226 

201.666 

0.29736 

64.73 

1.4 

29.057 

60.161 

1.15316 

0.184 

0.340 

620 


228 

213.632 

0.01726 

306*51 

64.7 

-29.523 

-28.039 

0.64762 

0.196 

0.409 

1009 

0.2711 

220 

213.632 

0.27906 

43.09 

1.5 

29.051 

40.131 

1.15017 

0.105 

0.349 

619 


230 

226.516 

0.01762 

291.29 

62.3 

-26.589 

-27.850 

0.65173 

0.195 

0.496 

1050 

0.2579 

230 

226.516 

0.26367 

43.01 

1.6 

29.031 

40.182 

1.14716 

0.166 

0.356 

616 


232 

239.735 

0.01758 

280.40 

83.6 

-27.647 

-26.867 

0.65563 

0.199 

0 .507 

1016 

0.2449 

232 

239*735 

0.26015 

42.01 

1.7 

26.996 

60.012 

1.14417 

0.186 

0.367 

617 


236 

253.696 

0.01771* 

262.92 

77.7 

-26.685 

-25.852 

0.66000 

0.199 

0 .512 

1771 

0.2320 

236 

253.696 

0.23300 

41. C 1 

1.6 

26.946 

39.921 

1.14115 

0.169 

0.376 

616 


236 

267.616 

0.01792 

248.20 

75.4 

-25.712 

-24,624 

0.66417 

0.196 

0.520 

1736 

0.2193 

236 

267.616 

0.22036 

39.97 

1*9 

20.079 

39.606 

1.13610 

0.191 

0.369 

615 


236 

■ 202.709 

0.01810 

230.92 

73.5 

-24.727 

-23,779 

0.06637 

0.196 

0.536 

1702 

0.2067 

236 

202.709 

0.20771 

38.67 

2.1 

26.795 

39.668 

1.13503 

0 .192 

0.402 

614 


260 

290.166 

0.01029 

214.14 

71.1 

-23.729 

-22.718 

0.87259 

0.197 

0 .546 

1660 

0.1942 

260 

296.106 

0.19502 

37.71 

2.2 

28.692 

39.505 

1.13193 

0.194 

0.416 

b 13 


262 

316.262 

0.01850 

2 00.20 

66.6 

-22.717 

-21*640 

0.87664 

0. 197 

0.557 

1621 

0.1618 

262 

316.262 

0.18663 

36.69 

2.4 

26.569 

39.313 

1.12879 

0.195 

0.431 

611 


266 

330.951 

0.01871 

166.70 

66.2 

-21.69J 

-20.544 

0.68112 

0.196 

0.571 

1577 

0.1696 

266 

330.951 

0.17607 

35.21 

2.5 

26.425 

39.093 

1.12560 

0.197 

0 .446 

609 


266 

360.270 

0.01696 

170.49 

63.8 

-20.646 

-19.427 

0.68543 

0.196 

0.506 

1535 

0 .1576 

266 

366.270 

0.16611 

33.67 

2.7 

26.257 

38.640 

1.12236 

0.199 

0 .466 

60S 


266 

366.233 

0.01917 

155.76 

6L.2 

-19.509 

-10*289 

0.66976 

0.196 

0.603 

1489 

0.1457 

26 6 

366.233 

0.15666 

32.47 

2.9 

26.063 

38.553 

1*11905 

0.201 

0.409 

606 


25 0 

306.657 

0.01943 

141.83 

59.0 

-10.511 

-17.127 

0.69416 

0.197 

0.625 

1445 

0.1341 

26 0 

366.657 

0.16575 

3C .99 

3.1 

27.041 

30.228 

1.11566 

0.202 

0.514 

604 


252 

606.159 

0.01970 

128.97 

56.6 

-17.411 

-15.937 

0.89664 

0. 197 

0.650 

1404 

0.1225 

25 2 

606.159 

0.13727 

29.45 

3.4 

27.586 

37.861 

1.11219 

0.20 4 

0.542 

602 


256 

626.156 

0.01999 

115.04 

54.2 

-16.286 

-14.716 

0.90316 

0.196 

0 .677 

1352 

0.1112 

256 

626.156 

0.12920 

27.02 

3.6 

27.390 

37.447 

1.10860 

0.20 7 

0.576 

599 


256 

666.670 

0.02031 

103.62 

52.1 

-15.134 

-13.461 

0.90760 

0. 196 

0.709 

1311 

0.1001 

256 

666.670 

0.12151 

26.12 

3.9 

26.971 

36.901 

1.10469 

0.20 9 

0.615 

597 


256 

666.319 

0.02065 

90.37 

49. 4 

-13.949 

-12.166 

0.91252 

0.199 

0.750 

1256 

0.0892 

258 

666.319 

0.11616 

24.33 

4.2 

26.596 

36.455 

1. 10102 

0.211 

0.662 

594 


260 

666.526 

0.02102 

79.37 

46.9 

-12.720 

-10.026 

0.91736 

0. 200 

0.789 

1204 

C .0786 

260 

686.526 

0.10711 

22.44 

4.5 

26.171 

35.660 

1.09697 

0.214 

0.720 

592 


262 

511.521 

0.02163 

60.52 

64.2 

-11.463 

-9,433 

0*92235 

0.202 

0.036 

1147 

0.0682 

262 

511.521 

0.13031 

2C.45 

4.9 

25.601 

35.162 

1.09266 

0.217 

0.792 

509 


266 

535.326 

0.02169 

57.38 

62.0 

-10.145 

-7.975 

0.92753 

0.20 3 

0.923 

10 99 

0.0580 

266 

535.326 

0.C9373 

18.36 

5*3 

25.114 

34.406 

1.06610 

0.220 

0.007 

566 


266 

559.960 

0.02261 

66.0 9 

39.1 

-8.762 

•6*436 

0.93295 

0. 205 

1.01 1 

1035 

0 .0462 

266 

559.968 

0.06732 

16. 09 

5.8 

24.451 

33.505 

1.06315 

0.223 

1 .015 

563 


266 

565.606 

0.02301 

37.64 

35.9 

-7.294 

-4.799 

Q. 93669 

0. 20 6 

1.157 

906 

0 .0368 

266 

585.666 

0.0 0 099 

13.69 

6.6 

23.662 

32.443 

1.07766 

0 .227 

1.202 

579 


270 

611.317 

0.02372 

29.12 

34.5 

-5.715 

-3.028 

0.94465 

0.211 

1.350 

931 

0.C297 

270 

611.917 

0.07662 

11.62 

7.0 

22.666 

31.143 

1.07143 

0.232 

1.396 

570 


272 

639.301 

0.02659 

20.56 

31.3 

-3.982 

-1.071 

0.95162 

0 .21 7 

1.672 

856 

0.0212 

272 

270.237 

278.237 

639.301 

731.379 

731.379 

0.06036 

0.03673 

0.03673 

0.93 

7.6 

21.509 

29.601 

1.06440 

0.241 

1.051 

563 

0.0000 
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C-5a 


THERMODYNAMIC PROPERTIES OF COEXISTING GASEOUS ANO LIQUID OXYGEN 


TEMPERATURE DENSITY 
DEG. R L0/CU FT 

V ( DH/Q V>p 
9TU/LB 

YOP/DU) v -V(OP/OV) T 
PSIA-CU FT/9TU PSIA 

(OV/OTyv THERMAL 

CONDUCTIVITY 
1 / DEG, R BTU/FT-HR-R 

VISCOSITY 

lb/ft-s^c 

X 10^ 

THERMAL 
DIFFUSIVITY 
SQ FT/HP 

01 ELECTRIC 
CONSTANT 

PRANOTL 

NUMbER 

21b 

216 


60 . 90446 
2.46137 

115.42 

37.50 

8.241 
2 .22 0 

25431. C4 
118.71 

0.0039259 
0. 0081754 

0. J6376 
0.03704 

6.523 

0.725 

0.00229 
0 .G104C 

1.4C747 

1.01469 

1 .b034 
i .:ia5 

218 

218 


60.34603 

2.62329 

114.26 
37. 47 

8.117 

2.222 

24091.60 

124.92 

0.0040380 

0.0063390 

0.06284 

0.00000 

6. 389 
0.738 

0.00226 
0 .00976 

1.40404 
1.0 1567 

1 .b 0 86 
1.G3B6 

220 

220 


59.87965 
2. 79392 

112.07 

37.42 

7.990 

2.223 

22783.73 

131.22 

3.0C41583 
0. C085167 

0.06192 

0.00815 

6.259 

0.753 

0 .00222 
0.00916 

1.4CC55 
1.0 1669 

1.6959 

1.0591 

222 
22 2 


59.40482 

2.97372 

109.86 

37.36 

7.863 

2.225 

21507.48 

137.59 

0.0042877 
0. 0007097 

0 .06100 
C. 03831 

6.134 

0.767 

0.00218 

0.00059 

1.39701 
1.3 1777 

1.7054 
1 .C81C 

224 

224 


58.92098 

3.16320 

107.62 

37.28 

7.734 

2.227 

20263. Cl 
144.00 

0.00 44273 
0. 0089196 

0.06007 

0.00850 

6.013 
0. 782 

0 .00214 
0.00808 

1.39341 
1.0 1891 

1.7171 

1.1014 

226 

226 


58.42754 

3.36292 

105.36 

37.20 

7.602 

2.229 

19050.50 
150. 4J 

0.0045762 
0.CC 91483 

0.05914 

0.00872 

5. 697 
3.798 

0.0021C 

0.00762 

1.38974 
1.9 2011 

1 .7314 
1.1201 

228 

228 


57.92385 

3.57347 

103.07 

37.09 

7.469 

2.231 

17870.27 
156. 05 

0.0047419 
0. 0 G 93977 

0.05821 

0.00896 

5. 797 
0.814 

0.00206 

0.00719 

1.38601 

1.02136 

1.7522 

1.14Q1 

230 

230 


57.40919 

3.79553 

100 .76 
36.97 

7.333 

2.233 

16722.69 

163.23 

0. OC 49196 
0.0096702 

0.05727 

0.00920 

5.709 

0.630 

0.00201 

0.00676 

1.3 622 0 
1.02272 

1.7789 

1.1613 

232 

232 


56.99378 

4.02980 

100 .32 
36.81 

7 . 109 
2.234 

15957.39 

169.28 

0.0050519 
0 . 00 99798 

0 . 05635 
C. 00946 

5.622 

0.846 

0.00195 

0.00639 

1.37639 

1.02413 

1.8205 

1.1845 

234 

234 


56. 35697 
4.27711 

97.62 

36.66 

5.936 

2.236 

14417.10 

175.42 

0.0052417 

0.0103090 

0 . 05541 
0. 00974 

5.533 

0.865 

0.00192 
0 .00603 

1.37443 

1.02563 

1.8397 

1.2090 

236 

236 


55.80653 

4.53834 

95.45 

36.49 

6.816 

2.238 

13851.45 

181.38 

0.0054430 

0.0106716 

0.05446 

0.01003 

5.444 

0.864 

0.00188 

0.00567 

1.37037 

1.02721 

1 .8696 
1 .2357 

238 

230 


55.24149 

4.91451 

92.95 
36. 31 

5.730 

2.240 

12756.39 

187.12 

0.0057624 

0.0110729 

0.05351 

0.01034 

5.353 

0*903 

0.00181 

0*00534 

1.36622 

1.02886 

1.9291 
1 .2645 

240 

240 


54.66074 
5 .106 75 

90 . 26 
36.11 

5 .593 
2 .243 

11705.24 

192.56 

0. 0C6C71 9 
0.0115184 

0 .05255 
0.01067 

5.261 

0.923 

0.00175 

0.00502 

1.36196 

1.03065 

1.9753 

1.2960 

242 

24 2 


54,06303 

5.41633 

87.91 

35.90 

5.448 

2.245 

10823.37 

197.65 

0.0063309 

0.0120154 

0.05156 

0.01102 

5.167 

0.944 

0.00171 

0.00472 

1.35759 
1.0 3253 

2.0099 

1.3304 

244 

244 


53.44691 
5. 74473 

85.25 

35.67 

5.300 

2.248 

9671.72 

202.29 

0. 0067022 
0. 0125729 

0.05061 

0.01139 

5. 073 
0.96b 

0.00166 

0.00442 

1.35309 

1.03452 

2 .0619 
1.3683 

246 

246 


52.81073 

6.09365 

82.72 

35.42 

5.149 

2.250 

9003.70 

206.41 

0. 0G70809 
0.0132029 

C. 04963 
0 .01180 

4.9 7 7 
3.908 

0. 0016C 
a .0041 4 

1.34845 

1.03665 

2.1140 

1.4104 

248 

248 


52.15255 

6.46505 

79.97 

35.16 

5.978 

2.253 

8122,34 

209.91 

0. 0 Q 75392 
0.0139170 

0 , 04864 
0.01224 

4.880 

1.012 

0.00155 

0.00387 

1.34367 
1.0 3691 

2.1777 

1.4572 

25 0 
250 


51.47007 

6.86127 

77.39 

34.88 

5.827 

2.256 

7299.81 

212.66 

0. 0000805 
Q .01 47364 

0 .04764 
0.01271 

4.781 

1.037 

0.00146 
0 .00360 

1.3 3872 
1.04133 

2.2593 

1.5099 

252 
25 2 


50.76057 

7.28508 

74.93 

34.59 

5 .681 
2.259 

6546.84 

214.52 

O.OC 86705 
0.0156642 

0.04663 

0.01323 

4.660 

1.064 

0 .00141 
0.0 0 335 

1.33359 

1.04392 

2 .3496 
1.5693 

25 4 
254 


50.02077 

7.73983 

71.93 

34.28 

5 .483 
2.262 

5754.44 

215*35 

0.0094159 

0.0167931 

0.04561 

0.31381 

4.577 
1.0 91 

0.00135 
0 . 0 031 C 

1.32025 

1.94670 

2.4467 

1.6375 

256 

256 


49.24665 

6.22963 

69.54 

33.95 

5.333 

2.265 

5103.03 

214.95 

0.0102G11 
0. 01010 79 

0.04457 
0. 01446 

4.471 

1.121 

0.00128 

0.00296 

1.32266 

1.04970 

2.5620 

1.7160 

258 

258 


48.43320 

8.75965 

66.39 

33.61 

5.128 
2 . 268 

4377.03 
213. C 9 

0.0112956 

0.0196921 

0.04351 

0.01519 

4.363 

1.153 

0 . 0 012 f 
0.00262 

1.31665 

1.05296 

2.7070 

1.8000 

26 0 
260 


47.57408 

9.33648 

63.55 

33.25 

4.9 2 2 
2.272 

3775.00 

209.50 

0.0124110 
0.02 16392 

0.04243 

0.01604 

4.251 

1.187 

0.00113 

0.00239 

1.31071 

1.05651 

2 .6446 
1 .91 71 

262 

262 


46.66103 
9. 96 8 84 

60.51 

32.88 

4.697 

2.275 

3197.03 

203.83 

0.0138130 

0.0240924 

0.04132 

0.01704 

4.135 

1.224 

0.00106 

0.00216 

1.30420 

1.06042 

3.0 109 
2.0449 

264 

264 


45.68295 

10.66861 

57.62 

32.50 

4 .525 
2 .279 

2621.33 

195.63 

0.0160226 

0.0272644 

0.04123 

0.01825 

4.014 

1.264 

0.00096 

0.00193 

1.29725 

1.06475 

3.2361 

2.2119 

266 

266 


44.62444 

11.45275 

54.13 

32.11 

4 .26 6 
2.282 

2092.60 

184.30 

0.0186792 

0.0316205 

0.04112 
C. 01978 

3.807 

1.309 

0.00391 
0. 0D170 

1.20976 

1.069&? 

3.4413 

2.4196 

268 
26 8 


43.46298 

12.34713 

51.33 

31.72 

4.087 

2,285 

1636.14 
169. CO 

0.0225452 

3.0378015 

C. 04139 
0.0218? 

3.752 

1.360 

0.0009? 

0.00147 

1*20158 
1.0 7519 

3. 7764 
2.6963 

27 0 
270 


42 .16349 
13.40174 

48. 39 
31.19 

3.869 

2.246 

1227.79 

155.78 

0.0280699 

3.0447593 

0.04200 
G. J2395 

3.606 

1.42J 

0. 00073 
0.00126 

1.2 7246 
1.08179 

4.1988 

2.9798 

272 

272 


46.66585 

14.62827 

44.61 

30.89 

3 .542 
2.212 

936. Cl 
130.17 

0. 0374733 
0.0599397 

0 .04326 
0.02808 

3.445 

1.499 

0.00064 

a. 00104 

i .2 62i 1 
1.0 8949 

4.7910 

3.5349 

27".? J7 
'70.237 

27.22/56 
£7. >2756 






2.272 

2.272 


1.1 7082 
1.17082 
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Thermodynamic Properties of Oxygen (Isobars, English Units) 
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C-2a 


THERMOOYNAHIC PROPERTIES OF OXYGtN 


1 PSI* ISOBAR 


TEMPERATURE VOLUME 


OEG. R 

CU FT/LB 

* 97.833 

0.01226 

100 

0.01231 

105 

0.01243 

110 

0.01255 

115 

0.01267 

120 

0.01280 

12 5 

0.01293 

* 127.018 

0.01298 

• 127,018 

42.40908 

130 

43.41743 

135 

45.10684 

140 

46.79498 

145 

46.46204 

150 

50.16814 

155 

51.65340 

160 

53.53793 

165 

55.22181 

170 

56.90511 

175 

56.56790 

160 

60.27023 

185 

61.95216 

190 

63.63371 

195 

65.31493 

200 

66.99584 

205 

66.67649 

210 

70.35688 

215 

72.03706 

220 

73.71702 

225 

75.39660 

230 

77.07641 

235 

78.75585 

24 0 

80.43516 

245 

82.11432 

250 

83.79337 

255 

65.47230 

26 0 

67.15112 

265 

68.82965 

27 0 

90.50648 

275 

92.18703 

26 0 

93.86551 

285 

95.54390 

29 0 

97.22223 

295 

98.90650 

300 

100.57671 

310 

103.93495 

320 

107.29100 

330 

110.64668 

340 

114.00260 

35 0 

117.35818 

36 0 

120.71363 

370 

124.06898 

360 

127.42423 

39 0 

130.77938 

40 0 

134.13446 

410 

137.46946 

420 

140.84439 

*3 0 

144.19926 

44 0 

147.55408 

45 0 

150.90884 

46 0 

154.26356 

470 

157.61623 

460 

160.97266 

49 0 

164.32745 

500 

167.60201 

510 

171.33654 

520 

174.39104 

530 

177.74551 

540 

181.09995 

55 0 

184.45437 

56 0 

187.60876 

570 

191.16313 

560 

194.51749 

590 

197.67182 

60 0 

201.22614 


ISOTHERM 

ISOCHORE 

DERIVATIVE 

DERIVATIVE 

iU FT-PSIA/LS 

PSIA/R 

2090.54 

317.6 

2046.49 

312.2 

1953. 37 

299.5 

1660.66 

287.2 

1770. 90 

275.2 

1663.42 

263.6 

1596.37 

252.4 

1564.72 

246. 0 

42.22 

0.01 

43.23 

D . 0 1 

44.94 

0.01 

46.64 

0.01 

46.33 

0.01 

50.03 

0.01 

51.72 

0.01 

53.41 

0.01 

55.10 

0*01 

56.79 

0.01 

58.40 

0.01 

60.17 

0.01 

61.86 

0.01 

63.54 

0.01 

65.23 

0.01 

66.91 

0.01 

66.60 

0.00 

70.28 

0.00 

71.97 

0.00 

73.65 

0.00 

75.33 

0.00 

77.01 

0.00 

76.70 

0.00 

80.38 

0.00 

82.06 

0.00 

63.74 

0.00 

85.42 

0.00 

67.10 

0.00 

68.76 

0.00 

90 .46 

o.oa 

92.14 

0.00 

93.02 

0.00 

95.50 

0.00 

97.16 

0.00 

98.66 

0.00 

100.54 

0.00 

103.90 

0.00 

107.26 

0.00 

110.62 

Q.OB 

113.97 

0.00 

117.33 

0.00 

120.69 

0.00 

124.05 

0.00 

127.40 

0.00 

130.76 

0.00 

134.11 

0.00 

137.47 

0.00 

140.83 

0.00 

144.18 

o.oa 

147.54 

0. 00 

150.89 

0.00 

154.25 

0.00 

157.61 

0.00 

160.96 

0.00 

164.32 

0.00 

167.67 

0.00 

121.03 

0.00 

174.38 

0.00 

177.74 

0.00 

181.09 

0.00 

184.45 

0 .00 

167.80 

0.00 

191.16 

0.00 

194.51 

0.00 

197 .8? 

0.00 

201.22 

0.00 


INTERNAL 

ENERGY 

BTU/L0 


•53.216 

•82.394 

-80.365 

-78.376 

-76.387 

-74.397 

-72.406 

-71.602 

19.529 

19.995 

20.776 

21.557 

22.337 

23.117 

23.896 

24.676 

25.455 

26.234 

27.012 
27.791 

28.569 

29.347 

30.126 

30.904 

31.682 

32.459 

33.237 

34.015 

34.793 

35.570 

36.348 
37.125 

37.903 

38.680 

39.457 

40.235 

41.012 
41.789 
42.566 
43.344 
44.121 
44.898 

45.675 
46.453 
48.007 
49.561 

51.116 
52.670 
54.225 
55.780 
57.335 
58.891 

60.446 

62.003 

63.559 

65.117 

66.675 
68.234 
69.794 
71.355 
72.917 
74.480 


76.044 

77.610 

79.178 

80.747 

82.318 

83.691 

85.466 

87.043 

88.622 

90.204 

91.789 

93.376 


ENTHALPY 

BTU/LB 


-83.214 

-82.352 

-80.363 

-78.374 

-76.385 

-74.395 

-72.404 

-71,600 

27.382 

28.035 

29.129 

30.222 

31.315 

32.407 

33.498 

34.590 

35.680 

36.771 

37.861 

30.951 

40.141 

41.131 

42.220 

43.309 

44.399 

45.468 

46.577 

47.665 

46.754 

49.643 

50.931 

52.020 

53.108 

54.196 
55.284 
56.373 
57.461 
56.549 

59.637 
60.725 
61.613 
62.901 

63.989 

65.077 

67.253 

69.429 
71.605 
73.781 
75.957 
78.133 
60.309 
62.466 

64.663 

86.841 

69.019 

91.196 
93.377 
95.557 
97.736 
99.920 

102.103 

104.266 

106.473 

106.660 

110.649 

113.039 

115.232 

117.426 

119.622 

121.620 

124.021 

126.224 

126 .429 

130.637 


entropy 

8TU/LB-R 


0.50123 
0.50994 
0.52935 
0.54766 
0.56554 
0 .58248 
0.59873 
0.60511 
1.36444 
1.36952 
1.39778 
1.40573 

1*41340 

1.42060 

1.42796 

1.43489 

1.44160 

1.44611 

1.45443 

1.46058 

1.46655 

1.47236 

1.47602 

1.48353 

1.46891 

1.49416 

1.49929 

1.50429 

1.50919 

1.51397 

1.51865 

1.52324 

1.52772 

1.53212 

1.53643 

1.54066 

1.54460 

1.54887 

1.55286 

1.55678 

1.56064 

1.56442 

1.56814 

1.57180 

1.57893 

1.58584 

1.59253 

1.59903 

1.60534 

1.61147 

1.61743 

1.62324 

1.62869 
1.63440 
1.63978 
1.64503 
1.65016 
1,65517 
1.66007 
1.66487 
1.6 6 956 
1.67416 

1.67667 

1.66309 

1.66742 

1.69166 

1.69565 

1.69995 

1.70396 

1.70794 

1.71164 

1.71567 

1.71944 

1.72315 


C v C p 


8TU / LB -R 


0.266 

0,396 

0.264 

0.396 

0. 260 

0.398 

0.256 

0.396 

0.252 

0.396 

0.248 

0.396 

0.244 

0.398 

0.243 

0.398 

a . 156 

0.219 

0.156 

0.219 

0. 156 

0.219 

0 . 156 

0.219 

0.156 

0.216 

0. 156 

0.218 

0. 156 

0.218 

0.156 

0.218 

0. 156 

0.218 

0. 156 

0.218 

0 . 156 

0.218 

0.155 

0.216 

0.155 

0.216 

0.155 

0.216 

0.155 

0.216 

0.155 

0.218 

0,155 

0.218 

0.155 

0.218 

0.155 

0.218 

0.155 

0.218 

0. 155 

0.218 

0. 155 

0.218 

0. 155 

0.216 

0.155 

0.216 

0.155 

0.216 

0.155 

0.210 

0.155 

0.216 

0.155 

0.218 

0.155 

0.218 

0. 155 

0.218 

0.155 

0.218 

0. 155 

0 .216 

0.155 

0.216 

0.155 

0.216 

0.155 

0.216 

0. 155 

0.218 

0.155 

0.218 

0.155 

0.218 

0. 155 

0.218 

0.155 

0.218 

0.155 

0.218 

0.155 

0.216 

0.156 

0.216 

0. 156 

0.216 

0.156 

0.216 

0. 156 

0.216 

0.156 

0.218 

0 .156 

0.218 

0 . 156 

0.218 

0 . 156 

0.218 

D. 156 

0.216 

0. 156 

0.216 

0. 156 

0.216 

0. 156 

0.215 

0 . 157 

0.219 

0.157 

0.219 

0. 157 

0.219 

0 . 157 

0.219 

0.157 

D.219 

0.157 

0.220 

0. 158 

0.220 

0. 150 

0.220 

0.158 

G.220 

0. 158 

0 .220 

0.159 

0.221 

a . 159 

C.221 


* TWO-PHASE BOUNOARY 


velocity 
OF SOUND 
FT/SEC 


3604 

3780 

3722 

3662 

3602 

3539 

3476 

3450 

524 

530 

541 

551 

561 

570 

580 

589 

598 

607 

616 

625 

634 

642 

651 

659 

667 

675 

683 

691 

699 

707 

715 

722 

730 

737 

745 

752 

759 

766 

773 

780 

787 

794 

801 

808 

821 

834 

647 

860 

872 

885 

897 

909 

921 

932 

944 

955 

967 

970 

989 

1000 

1010 

1021 

1031 
1042 
1052 
1062 
1072 
10 82 
1092 
1101 
1111 
1120 

1130 

1139 
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C-2a 


THERM0DYN4MIC PROPERTIES OF DXYGcN 


1 PSIA ISOBAR 


TEMPERATURE 

OENSITY 

V(DH/DV)p 

VOP/OU> V -V<OP/OV)y 

DEG. R 

L0/CU FT 

BTU/L3 

PSIA-:u FT/0TU PSIA 


* 97 . 633 

81.56741 

213.44 

14.63 4 

170520.12 

10 0 

81.23750 

212.04 

14 .541 

166413.69 

105 

80.47321 

208 . 77 

14.320 

157193.86 

110 

79.70416 

205.45 

14.091 

140316.24 

115 

78.92987 

202.07 

13.855 

139776.66 

120 

78.14985 

198.63 

13.613 

131559.02 

12 5 

77.36352 

195. 13 

13 .364 

123655.23 

• 127.018 

77.34429 

193.69 

13.263 

120552.46 

• 127.018 

0.02358 

2 7.45 

2.161 

1 . C 0 

130 

0.02303 

28.11 

2 .161 

l.CO 

135 

0.02217 

29.21 

2.161 

1.00 

140 

0.02137 

30.33 

2.161 

1.00 

145 

0.02063 

31.40 

2.161 

1.00 

15 0 

0.01993 

32.49 

2 .160 

1.00 

15 5 

0.01929 

33.59 

2.160 

1.00 

16 0 

0.01066 

34 .66 

2 .16 0 

1.00 

16 5 

0.01811 

35.77 

2.160 

1.00 

170 

0.01757 

36.87 

2.160 

1.00 

175 

0.01707 

37.96 

2.160 

1.00 

180 

0.01659 

39.05 

2.160 

1.00 

185 

0.01614 

4 Q .14 

2.160 

1.00 

19 0 

0. 01571 

41.23 

2.160 

1.00 

195 

0.31531 

42.32 

2.160 

1 . C 0 

200 

0.01493 

43.42 

2.160 

1.00 

205 

0.01456 

44.51 

2.160 

1.00 

210 

0,01421 

45.63 

2.160 

1.00 

215 

0.01388 

46.69 

2.160 

1 . C 0 

220 

0.01357 

47. 78 

2.160 

1.00 

225 

0 . Q 1326 

48.87 

2 .160 

1.00 

230 

0.01297 

49. 95 

2.160 

1.00 

235 

0.01270 

51.04 

2 . 160 

1.03 

24 0 

0.01243 

52.13 

2.160 

1.03 

245 

0.01216 

53.22 

2 .160 

1.00 

25 0 

0.01193 

54.31 

2. 160 

1.0 0 

255 

0.01170 

55.40 

2 . 159 

1 . CO 

26 0 

0.01147 

56.49 

2 . 159 

1.00 

26 5 

0.01126 

57.58 

2 . 159 

1. 0 0 

270 

0.01105 

56.67 

2.159 

1.00 

275 

0.01065 

59.76 

2.159 

1.00 

280 

0. 01065 

60.65 

2.159 

1.00 

285 

0.31047 

61.94 

2.159 

1.00 

290 

0.31029 

63.02 

2.159 

1 . C 0 

295 

0.01011 

64.11 

2.159 

1.00 

300 

0.00994 

65.20 

2 .159 

1.00 

310 

0.30962 

67.38 

2 . 159 

1.00 

320 

0,00932 

69.56 

2.159 

1.00 

330 

0.00904 

71 . 74 

2.159 

1.00 

340 

0.00877 

73. 92 

2 .155 

1.00 

350 

0.00652 

76.11 

2.158 

1.00 

360 

0.00628 

7 5.29 

2.158 

l.ao 

370 

0.00006 

80 . 46 

2 .157 

1.00 

380 

0.00785 

82.67 

2.15 7 

1.00 

390 

0.00765 

54.07 

2.156 

l.CO 

400 

0.00746 

07.07 

2.155 

1.00 

410 

0.30727 

09.27 

2.155 

1.00 

42 0 

0.00710 

91.40 

2.154 

1.00 

430 

0.00693 

93.69 

2.153 

1.00 

440 

0.30676 

95.91 

2.151 

1.00 

450 

0.00663 

98.13 

2.150 

1.00 

460 

0.00646 

100 .36 

2 .149 

1.0 0 

470 

0.00634 

102.60 

2.147 

1.00 

480 

0.90621 

104. 65 

2.145 

1.00 

49 0 

0.00609 

10 7.10 

2 . 143 

l.CO 

530 

0.30596 

109.36 

2.161 

1.00 

510 

0 .00565 

111.63 

2.139 

i . g a 

520 

0.00573 

113.92 

2.137 

l.oa 

530 

0.00563 

116.21 

2.134 

1.00 

54 0 

0.30552 

110.51 

2.131 

1.00 

550 

0.00542 

120.62 

2 .12 6 

l.CO 

56 0 

0.00532 

123.14 

2.125 

1.00 

570 

0.00523 

125.48 

2 . 122 

1.00 

530 

0.00514 

127.82 

2.119 

1.00 

590 

0.30505 

130.18 

2.115 

1.00 

600 

0.00497 

132 .54 

2.112 

1.00 


(DV/OTiyV 

thermal 

VISCOSITY 

.THERMAL 

DIELECTRIC 

PRANOTL 

conductivity 

3IFFUSIVITY 

CONSTANT 

number 

l/DEG. P 

9TU/FT-HR-R 

lb/ft-sec 

SQ FT/HR 





X 10 5 




0.0018640 

0.11156 

41.622 

0.00344 

1.56869 

5.3430 

0 . CC 18761 

0.11092 

39.906 

0.00343 

1.56603 

5.1522 

0.0019052 

0.10939 

36.234 

0.00342 

1.55990 

4.7428 

0.0019361 

0.10779 

32.932 

0 . 0 C 34 C 

1.55375 

4.3751 

0.0019690 

0.10610 

29.962 

0.00336 

1.54757 

4.0447 

0.0020040 

0.10435 

27.291 

Q . 0 D 335 

1.54136 

3.7478 

0.0020415 

0.10254 

24.009 

0.00333 

1.53512 

3.49C9 

0.0020574 

0.10179 

23 . 99 J 

0.00332 

1.5 3259 

3.3010 

0 • GO 79747 

0.00369 

0.346 

0.71467 

1.0 00 1 4 

0.7300 

0.0077854 

0.00370 

0.354 

0.75014 

1.0 00 14 

0.7382 

0.0074878 

0.00393 

0.360 

0.61160 

1.00013 

0.7372 

0.0072126 

0.00409 

0.303 

0.87554 

1.00013 

0 . 7364 

0.0069575 

0.00424 

3.397 

0.94196 

1.0 001 2 

0.7357 

0.0067201 

0.00440 

0.411 

1.01006 

l.o noi2 

0.7350 

0.0066966 

0.00456 

0.426 

1.08223 

1.00011 

0,7344 

0.0062916 

a . 00471 

0.443 

1.15606 

1.3 00 1 1 

0.7339 

0.0060975 

0 .00407 

0.455 

1.23234 

1.00011 

0.7335 

0.0059152 

0.00502 

0.469 

1.31105 

1.00010 

0.7331 

0.0057637 

0.00516 

0.484 

1.39217 

1.00010 

0.7327 

0.0055619 

0.00534 

0.498 

1.47569 

1.00010 

0.7323 

0.0054291 

0.00549 

0.513 

1 . 5616 P 

1.00010 

0.7320 

0.0052846 

0.00565 

0.52 7 

1.64986 

1.0 000 9 

0.7317 

0.0051476 

0.00561 

0.541 

1.74046 

1.00009 

0.7314 

0.0050176 

0.00596 

3.556 

1.63337 

1.00009 

0.7312 

0.0048960 

0.00612 

0.570 

1.92850 

1.00009 

0.7309 

0.0047765 

0.00627 

0.584 

2.02606 

1 . D 000 B 

0 .730 7 

0.0046645 

0.00643 

0.599 

2.12579 

1.00000 

0 .7305 

0.0045576 

0.00656 

0.613 

2.22774 

1.00000 

0 .7303 

0.0044556 

0.00673 

0.62 7 

2.33190 

1.0 0 0 0 8 

0.7301 

0.0043561 

D . 00669 

0.641 

2.43623 

1.00008 

0.7299 

0.0042646 

0.00704 

0.655 

2,54671 

1.0 000 8 

3.7297 

0.0041754 

0.00719 

0.669 

2.65733 

1.0 00 u 7 

0.7295 

3.0040697 

0.00734 

0.663 

2.77006 

1.00007 

0 .7293 

0.0040074 

0.00749 

0.697 

2.88457 

1.00007 

0.7291 

0.0039265 

0.00764 

0.711 

3.00170 

1.0 000 7 

0.7209 

0.0036526 

0.00779 

0.725 

3.12075 

1.0 0 0 0 7 

D. 72 87 

0.0037795 

0.00796 

0.739 

3.24173 

1.00007 

0.7285 

0 . Q 0 37 093 

0.00809 

0.752 

3.36470 

1.00007 

0.7263 

0.0036415 

0.00824 

0.766 

3.48964 

1.00006 

D . 7262 

0.0035763 

0.00836 

0. 779 

3.61653 

1.0 0006 

0.7230 

0.0035133 

0.00853 

0.793 

3.74536 

1.00006 

0.7278 

Q . 0034525 

0 .00860 

0.606 

3.6761 1 

1.9 0 0 0 6 

0.7276 

0.0033938 

0.00682 

0.819 

4.00876 

1.00006 

0.7275 

0.0033370 

0.00896 

0.632 

4. 14329 

1.00006 

0,7273 

0.0032291 

0.00925 

0.858 

4.41793 

1.00006 

0 .7270 

3.00 31279 

0.00953 

Q . 884 

4.69991 

1.00006 

0.7267 

0.0030329 

0.00981 

0.910 

4.98900 

1.00005 

0 . 7264 

0 . DC 29435 

0.01009 

0.935 

5.26532 

1.00005 

0.7261 

0.0026592 

0.01036 

0 . 96 J 

5.56850 

1.00005 

0 .7259 

0.0027796 

0.01063 

0.985 

5 .89549 

1.00005 

0.7256 

0.0027064 

0.01090 

1.009 

6.21515 

1.00005 

0.7254 

0.0026331 

0.01117 

1.034 

6.53836 

1.00005 

0.7252 

0 . 0025655 

C . 01143 

1.350 

6.86797 

1. 0 0005 

0.7250 

0.0025013 

0.01170 

1 . 061 

7.20306 

1.0 0004 

0.7249 

0.0024402 

0.01196 

1.105 

7.54580 

1.00004 

0.7247 

0.0023620 

0. 01221 

1.126 

7.89300 

1.0 0004 

0.7246 

0.0023265 

0.01247 

1.151 

8.24772 

1.90004 

0.7245 

O . OC 22736 

0.01272 

1.174 

8.60726 

1.00004 

0.7245 

0.0022230 

0.01297 

1.196 

8.97234 

1.0 0004 

0.7244 

0 * 0 Q 21747 

0 . 01 322 

1.219 

9.34281 

1.0 0004 

0 .7244 

0.0021263 

0.01346 

1.241 

9.71854 

i.a 0 00 4 

0.7245 

0.0020640 

0.01371 

1.26 3 

10.09937 

1.00004 

0.7245 

0.0020414 

0.01395 

1.284 

10 . 4851 8 

1.00004 

0.7246 

0.0020005 

0.01419 

1.306 

10.87593 

1.900CU 

0.7248 

0.0019613 

0.01443 

1.327 

11.27117 

l .o oac.3 

0.7250 

O.OC 19235 

0.01466 

1.340 

11.67113 

1.00003 

0.7252 

0 . 0 G 16 S 7 ? 

0 . 0 1490 

1 . 369 

12.07559 

1.00003 

0.7254 

0.0016523 

D . 01513 

1. 393 

12.48443 

1.00003 

0.7257 

O . OC 18166 

0.01636 

1.410 

L 2 .8975 7 

1.00003 

0.7260 

0.0017661 

Q . 01559 

1.430 

13 .31491 

1.0 OOL 3 

0.7264 

0.0017567 

0.01582 

1.451 

13.73630 

1.00003 

0.7268 

0 . 0017244 

0.01605 

1.471 

14.16169 

1 . 0 CQC 3 

0 .7272 

0.0016952 

0.01627 

1.491 

14.59139 

1 • 0 0 Ou 3 

0.7277 

0.0 016669 

0.01650 

1,510 

15.02479 

1.00003 

0.7292 
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C-2a 


THERMODYNAMIC properties of oxygen 


5 PS I A ISOBAR 


TEMPERATURE 

VOLUME 

ISOTHERM 

ISOCMORE 

INTERNAL 

ENTHALPY 

ENTROPY 

c v 

C P 

VELOCITY 



DERIVATIVE 

DERIVATIVE 

ENERGY 





OF SOUND 

DEG. R 

CU ft/lb 

CU FT-PSI A/l B 

3SIA/R 

8TU/LB 

BTU/LB 

0TU/LB-R 

0TU / 

LB -R 

FT/SEC 

• 97.838 

0.01226 

2090.79 

317.6 

>63.216 

-63.204 

0.50123 

0.266 

0.398 

3804 

100 

0.01231 

2048.85 

312.2 

-82.356 

-62.344 

0.50993 

0. 264 

0.398 

3780 

105 

0.31243 

1953.74 

299.5 

>80.367 

-80.355 

0.52933 

0. 260 

0.398 

3722 

110 

0.01255 

1861.23 

287.2 

-76.378 

-76.367 

0.54784 

0.256 

0.396 

3663 

115 

0.01267 

1771.26 

275.2 

>76.369 

-76.377 

0.56552 

0.252 

0.398 

3602 

120 

0.312BC 

1603.81 

263.7 

-74.399 

-74.366 

0.56246 

0.246 

0 .398 

3 540 

125 

0.91293 

1596.76 

252.5 

-72.406 

-72.397 

0.59671 

0.244 

0.398 

3476 

130 

0.01306 

1516.06 

241.6 

-70.416 

-70.404 

0.61434 

0. 241 

0.399 

3411 

135 

0.01320 

1435.69 

231.1 

-66.421 

-66.409 

0.62940 

0.237 

0.399 

3345 

140 

0.01334 

1357.53 

220.9 

-66.423 

-66.410 

0.64394 

0.234 

0.400 

3276 

145 

0.01349 

1261.55 

211.1 

-64.421 

-64.4Q6 

0.65799 

0.231 

0.401 

3209 

• 145.036 

0.01351 

1269.05 

209.4 

-64.065 

-64.073 

0.66029 

0.231 

0.401 

3196 

• 145.836 

9.63255 

47.41 

0.04 

22.259 

31.177 

1.31326 

0.157 

0.223 

558 

150 

9.91901 

46.69 

0.03 

22.919 

32.104 

1.31953 

0.15/ 

0.222 

567 

155 

10.26391 

50.65 

0*03 

23.711 

33.214 

1.32661 

0.15/ 

0.222 

577 

16 0 

10.60720 

52.41 

0*03 

24.501 

34.322 

1.33364 

0.157 

0.221 

566 

165 

10.94976 

54.16 

0.03 

25.290 

35.426 

1.34065 

0.156 

0.221 

596 

170 

11.29174 

55.90 

0.03 

26.076 

36.533 

1.34725 

0.156 

0.221 

605 

175 

11.63315 

57.64 

0.03 

26.665 

37.636 

1.35364 

0. 156 

0.220 

614 

180 

11.97407 

59.37 

0*03 

27.651 

36.738 

1.35965 

0. 156 

0.220 

623 

105 

12.31456 

61.10 

0.03 

26.437 

39.636 

1.36566 

0 . 156 

0.220 

632 

150 

12.65466 

62.62 

0.03 

29.221 

40.936 

1.37175 

0.156 

0.220 

640 

195 

12.99441 

64.54 

0.03 

30.005 

42.036 

1.37745 

0 . 156 

0.220 

649 

20 0 

13.33305 

66.26 

0.03 

30.769 

43.134 

1.36301 

0.156 

0.219 

657 

205 

13.67301 

67. 96 

0.02 

31.572 

44.231 

1.38643 

0.156 

0.219 

666 

210 

14.31191 

69.69 

0.02 

32.355 

45.328 

1.39371 

0.156 

0.219 

674 

215 

14.35058 

71.40 

0.02 

33.137 

46.423 

1.39667 

0. 156 

0.219 

662 

220 

14.68904 

73.11 

0.02 

33.919 

47.519 

1.40391 

0. 156 

0.219 

690 

225 

15.02730 

74.81 

0.02 

34.700 

46.613 

1.43663 

0. 156 

0*219 

698 

230 

15.36539 

76.52 

0.02 

35.481 

49.706 

1.41364 

0. 156 

0*219 

706 

23 5 

15.70332 

76.22 

0.02 

36.262 

50.601 

1.41634 

0 . 156 

0.219 

713 

240 

16.04110 

79.92 

0.02 

37.043 

51.695 

1.42294 

0.156 

0.219 

721 

245 

16.37874 

81.62 

0.02 

37.623 

52.966 

1.42745 

0. 156 

0.219 

729 

25 0 

16.71626 

83.32 

0.02 

36.603 

54.060 

1*43167 

0. 156 

0.219 

736 

255 

17.05366 

65*01 

0.02 

39.363 

55.173 

1.43619 

0. 156 

0.218 

744 

260 

17.39096 

66.71 

0.02 

40.163 

56.265 

1.44043 

0.156 

Q .218 

751 

265 

17.72615 

66.40 

0.02 

4Q.943 

57.357 

1.44459 

0.156 

0.218 

758 

270 

10.06525 

90.10 

0.02 

41.722 

56.446 

1.44667 

8.156 

0.218 

765 

275 

10.40227 

91.79 

0.02 

42.502 

59.540 

1.45266 

0.156 

0.218 

772 

200 

10.73921 

93.46 

0.02 

43.261 

60.631 

1.45661 

0. 156 

0.216 

779 

205 

19.07607 

95.16 

0.02 

44.066 

61.722 

1.46047 

0. 156 

0.218 

786 

290 

19.41287 

96.67 

0.02 

44.639 

62.613 

1.46427 

0.156 

0.218 

791 

295 

19.74960 

96.56 

0.02 

45.616 

63.903 

1.46600 

0 . 156 

0.216 

806 

300 

20.06627 

100.25 

0.02 

46.397 

64.994 

1.47166 

0.156 

0.216 

607 

310 

20.75944 

103.63 

0.02 

47.954 

67.175 

1.47861 

0. 156 

0.216 

826 

320 

21.43241 

107.00 

0.02 

49.511 

69.355 

1.46573 

0.156 

0.216 

634 

330 

22.10521 

116.36 

0.02 

51.066 

71.535 

1.49244 

0* 156 

0.216 

847 

340 

22.77785 

113.75 

0.01 

52.625 

73.714 

1.49695 

0.156 

0.216 

859 

350 

23.45036 

117.12 

0.01 

54.162 

75.694 

1.50527 

0. 156 

0.216 

872 

36 0 

24.12274 

120.49 

0.01 

55.739 

76.073 

1.51141 

0.156 

0.216 

864 

370 

24.79501 

123.66 

0.01 

57.295 

60.252 

1.51/36 

0.156 

0.218 

897 

300 

25.46717 

127.23 

0.01 

56.653 

62.432 

1.52319 

0. 156 

0.216 

909 

39 0 

26.13925 

130.59 

0.01 

60.410 

64.611 

1.52665 

0.156 

0.216 

921 

40 0 

26.81125 

133.96 

0.01 

61.966 

86.791 

1.53437 

0.156 

0.216 

932 

410 

27.46317 

137.32 

0.01 

63.526 

66.971 

1.539/5 

0.156 

0.216 

944 

420 

26.15502 

140.69 

0.01 

65.064 

91.152 

1.54501 

0.156 

0.216 

955 

430 

26.82681 

144.05 

o.ot 

66.643 

93.333 

1.55014 

0.156 

0.218 

966 

44 0 

29.49855 

147.42 

0.01 

66.203 

95.515 

1.55516 

C.156 

0.216 

976 

45 0 

30.17023 

150.76 

0.01 

69.764 

97.696 

1.56006 

0. 156 

Q. 216 

989 

460 

30.84187 

154.14 

0.01 

71.326 

99.661 

1.56466 

0.156 

0.218 

999 

470 

31.51346 

157.50 

0.01 

72.669 

102.066 

1.56956 

0. 156 

0.219 

1010 

40 0 

32.16501 

160.07 

C.01 

74.453 

104.252 

1.57416 

0.156 

0.219 

1021 

490 

32.85653 

164.23 

0.01 

76.014 

106.439 

1.5766/ 

0 . 157 

0.219 

1031 

500 

33.52800 

167.59 

0.01 

77.565 

106.627 

1.56309 

0.157 

0.219 

1042 

510 

34.19945 

170.95 

0.01 

79.153 

110.617 

1.56/43 

0. 157 

0.219 

1052 

520 

34.67067 

174.31 

0.01 

60.723 

113.006 

1.59166 

0.157 

0.219 

1062 

530 

35.54226 

177.67 

0.01 

62.294 

115.202 

1.59566 

0.157 

0.219 

1072 

540 

36.21362 

161.03 

o.at 

63.666 

117.397 

1.59996 

0. 157 

0.220 

1062 

550 

36.86496 

164.39 

0.01 

85.443 

119.594 

1.60399 

0. 156 

0.220 

1092 

56 0 

37.55627 

167.75 

0.01 

87.021 

121.793 

1.60796 

0.158 

0.220 

1101 

570 

36.22756 

191.11 

0.01 

66.601 

123.994 

1.61165 

0.158 

0.220 

1111 

500 

36.89684 

194.46 

0.01 

90.183 

126.198 

1.61569 

0.158 

0.221 

1120 

590 

39.57009 

197.62 

0.01 

91.768 

126.405 

1.61946 

0.159 

0.221 

1130 

600 

40.24133 

201.18 

0.01 

93.355 

130 .613 

1.6231/ 

0. 159 

0.221 

1139 
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C-2a 


THERMOOY NAHIC PROPERTIES OF OXYGEN 


5 PSIA ISOBAR 


TEMPERATURE 

DENSITY 

V<OH/OV> p 

VJOP/OU) 

-V(OP/OV>_ 

(OV/OT^/V 

Thermal 

VISCOSITY 

THERMAL 

DIELECTRIC 






1 

:onouctivity 


OIFFUSIVITY 

constant 

DEG. 

R 

L8/CU FT 

BTU/LB 

PSIA-:u FT/BTU PSIA 

l/OEG. R 

btu/ft-mr-r 

L0/FT-SEC 
X io 5 

SQ FT/HR 


* 97. 

636 

61.56646 

213.4b 

14.634 

170542.62 

0. C018637 

0.11156 

41.626 

0.00344 

1.56869 

100 


61.23945 

212.07 

14 .541 

166447.37 

0.0016758 

0.11393 

39.916 

a .00343 

1 .5 66u 5 

105 


8Q. 47526 

206. 60 

14.320 

157227.54 

0.0019C49 

C. 10940 

36.243 

0.00342 

1.55992 

110 


79.70631 

205.47 

14 .091 

148352.12 

0.0019358 

0.13779 

32.941 

0 .0034 C 

1.55377 

115 


78.93213 

202.10 

13.855 

139810.77 

0.0019667 

0.10611 

29.970 

0.00336 

1.54759 

120 


76.15222 

196.66 

13 .613 

131593.33 

Q. 0020937 

0.10436 

27.299 

0.00335 

1.54138 

125 


77.16602 

195.16 

13 .365 

123689.77 

0. CC20411 

0.13255 

24.696 

0.00333 

1.53514 

130 


76.57289 

191.59 

13.111 

116090.25 

0.0020612 

0.10068 

22.736 

0.00330 

1.52606 

135 


75.77214 

187.95 

12 .652 

108785.07 

0.0021243 

0.09676 

20.792 

0.00326 

1.52253 

140 


74.96297 

184.24 

12 .586 

101764.69 

0. 0C 21709 

0.09679 

19.044 

0.00323 

1.51616 

145 


74.14449 

180.45 

12.321 

99019.74 

0. 0 Q 22212 

0.09476 

17.472 

0.00319 

1.50973 

* 145. 

636 

74.00665 

179.80 

12.276 

93918.07 

0.0022300 

0.09445 

17.225 

0.00316 

1.50865 

• 145. 

636 

0.10361 

31.06 

2.167 

4.92 

0.0071709 

0.10432 

0.404 

0.16679 

1.00062 

150 


0.10061 

32.00 

2.166 

4.93 

6.0069466 

0.00445 

0.416 

0.19846 

1.50060 

155 


0.09743 

33.12 

2.166 

4.93 

0.0066966 

0.00460 

0.430 

0.21290 

1.00056 

160 


0.09426 

34.24 

2.165 

4.94 

0.0064656 

0.00476 

0.444 

0.22763 

1.00056 

165 


0.09133 

35.36 

2.165 

4.95 

0.0062514 

0.00491 

0.456 

0.24323 

1.00054 

170 


0.06656 

36.46 

2.164 

4.95 

0.0060517 

0.00507 

0.473 

0.25911 

1.00053 

175 


0.06596 

37.59 

2 .164 

4.95 

0.0456653 

0*00522 

0.467 

0.27547 

1.0 0051 

180 


0.06351 

36.70 

2.164 

4.96 

0.C0569C6 

0.00530 

0.501 

0.29230 

1.00050 

165 


0.08120 

39.61 

2.163 

4.96 

0.00 55266 

0.10553 

0.516 

0 .30960 

1.0 0046 

19 0 


0.07902 

40 o 92 

2.163 

4.96 

0.0053723 

0.00569 

0.530 

0.32736 

1.0 0047 

195 


Q. 07696 

42.02 

2.163 

4.97 

0.0052267 

0.00564 

0.545 

0.34559 

1.00046 

200 


0.07500 

43.13 

2.163 

4.97 

0. OC 50692 

0.00600 

0.559 

0.36420 

1.0 0045 

205 


0.07314 

44.23 

2.162 

4.97 

0.0049590 

0*00615 

0.573 

0.38342 

1.00043 

211 


0.07137 

45.33 

2.16 2 

4.97 

0.0046356 

0.00630 

0.567 

0.40300 

1.00042 

215 


0.06966 

46.43 

2.162 

4.98 

0 . OC 47164 

0.00646 

0.602 

0.42304 

1.30041 

220 


0.06806 

47.53 

2.162 

4.98 

a. 0046170 

0.00661 

0.616 

0.44352 

1.30040 

225 


0.06655 

46.63 

2.162 

4.98 

0.0045008 

0.00676 

0.630 

0.46443 

1.00040 

23 0 


0.06506 

49.73 

2.162 

4.98 

0. OC 43996 

0.00692 

0.644 

0.48576 

1.00039 

235 


0.06366 

50.63 

2.162 

4.98 

0.0043029 

0.00707 

0.65 6 

0.50755 

1.30038 

24 0 


0.06234 

51.93 

2.162 

4.98 

0.0042106 

0.Q1722 

0.672 

0.52975 

1.00037 

245 


0.06105 

53. 02 

2.161 

4.98 

0.0041222 

0.00737 

0.686 

0.55237 

1.0 0036 

250 


0.05962 

54.12 

2.161 

4.98 

0.0040375 

0.00752 

0.700 

0.5754C 

1.00036 

255 


0*05664 

55.21 

2.161 

4.99 

0. 0Q39563 

0.00767 

0.713 

0 .59686 

1.00035 

260 


0.05750 

56.31 

2.161 

4.99 

0.0036784 

0.00782 

0.727 

0.62276 

1.00034 

265 


0.05641 

57.40 

2.161 

4.99 

0.0036035 

0.00797 

0.741 

0.64706 

1.00034 

270 


0.05535 

56.50 

2.161 

4.99 

0.0037316 

0.00612 

0.754 

0.67176 

1.00033 

275 


0.05434 

59.59 

2.161 

4.99 

0.0036623 

0 • 3 0 026 

0.766 

0.69602 

1.00032 

260 


0.05336 

60.69 

2.161 

4.99 

0.0035957 

0.00641 

0.761 

0.72227 

1.00032 

265 


0.05242 

61.78 

2.161 

4.99 

0.0035314 

0.10656 

0.795 

0.74011 

1.00031 

290 


0.05151 

62.88 

2*161 

4.99 

3.0034695 

0.03670 

0.60 6 

0.77431 

1.00031 

295 


0.05063 

63.97 

2.161 

4.99 

0.0034097 

0.00865 

0.621 

0.80090 

1.00030 

300 


0.04979 

65.06 

2.161 

4.99 

0.0033520 

0.00699 

0.834 

0.62766 

1.0C030 

310 


0.04617 

67.25 

2.160 

4.99 

0.0032422 

0.00927 

0.660 

0.66209 

1.00029 

320 


0.04666 

69.44 

2.160 

4.99 

0.0031396 

0.00955 

0.886 

0.93930 

1.00028 

330 


0.04524 

71.62 

2.160 

4.99 

0.0C3O433 

0.00963 

0.912 

0.99730 

1.00027 

340 


0.04390 

73.81 

2.160 

4.99 

0*0029527 

0.01011 

0.937 

1.05662 

1.00026 

35 0 


0.04264 

76.00 

2.159 

4.99 

0.0026675 

0 « 0 1036 

0.962 

1.11734 

1.00025 

36 0 


0.04145 

78.19 

2.159 

4.99 

0.0027671 

0.01065 

0.967 

1.17941 

1.00025 

370 


0.04033 

80.38 

2.159 

5.00 

0.0027111 

0.01092 

1.011 

1.24280 

1.00024 

38 0 


0.03927 

82.58 

2.158 

5.03 

0.0026392 

0.01119 

1.035 

1.30750 

1.00023 

390 


0.03626 

84. 78 

2.157 

5.00 

0.0025710 

0.01145 

1.059 

1.37346 

1.00023 

400 


0.03730 

86.96 

2.157 

5.00 

0.0025063 

0.01171 

1.063 

1.44072 

1.00022 

410 


0.03639 

69.19 

2.156 

5.00 

0.0024447 

0.01197 

1.106 

1.50917 

1.00022 

420 


0.03552 

91.40 

2.155 

5.00 

0.0023862 

C. 01223 

1.130 

1.57683 

1.00021 

43 0 


0.03469 

93.61 

2.154 

5.00 

0.0023303 

0.01240 

1.153 

1.64965 

1.00021 

44 0 


0.03390 

95.83 

2.153 

5.00 

0.0022771 

0.01274 

1.175 

1.72160 

1.00020 

45 0 


0.03315 

96.06 

2.151 

5.00 

0.0022262 

0.01299 

1.196 

1.79467 

1.00020 

460 


0.03242 

LOO. 29 

2.150 

5.00 

0.0021776 

0.01323 

1.223 

1.66661 

1.00019 

470 


0.03173 

102.54 

2 . 148 

5.00 

0.0021311 

0.01346 

1.242 

1.94400 

1.0 0019 

460 


0.03107 

104.78 

2.146 

5.00 

0.0020665 

0.01372 

1.264 

2.02021 

1.00016 

49 0 


a. 03044 

107.04 

2.144 

5.00 

0.0020437 

0.01396 

1.266 

2.09741 

1.00016 

500 


0.02963 

109.30 

2.142 

5.00 

0. 0020027 

0.01420 

1.307 

2.17558 

1.00016 

510 


0.02924 

111.56 

2.140 

5.00 

0.0019633 

0.01444 

1.326 

2.25467 

i.a 0017 

520 


0.02666 

113.66 

2.138 

5.00 

0.0019254 

0.01466 

1*349 

2.33471 

1.QQ017 

530 


0.02614 

116.15 

2.135 

5.00 

0.0016690 

0.01491 

1.370 

2.41564 

i.a 0017 

540 


0.02761 

110.46 

2.132 

5.01 

0.0016539 

0.01514 

1.391 

2.49745 

1.00016 

55 0 


0.02711 

120.77 

2.129 

5.00 

6.0016201 

0.01536 

1.411 

2.58012 

i.a 0016 

56 0 


0.02663 

123.10 

2.126 

5.00 

0.0017875 

0.01561 

1.432 

2.66362 

1.0 0016 

570 


0.02616 

125.43 

2.123 

5.00 

0. OC 17560 

0.01563 

1.452 

2.74796 

1.00016 

560 


0.02571 

127.78 

2.120 

5.00 

0.0017257 

0.01606 

1.472 

2.63310 

1.90015 

590 


0.02527 

130.13 

2.116 

5.00 

0.0016963 

0.01620 

1.492 

2.91903 

1.00015 

60 0 


0.02465 

132.50 

2.113 

5.00 

0.0016661 

0.01651 

1.511 

3*00574 

1.00015 


• TMO-PMASE 30UNQARY 


PRANQTL 

NUMBER 


5 . 31 . 1 .! 
5.1532 
4.7430 
4.3760 
4.0455 
3.7485 
3 .4815 
3.2416 
3.0262 
2.8330 

2.6598 
2.6327 
0.7494 
0.7477 
0.7459 
0.7443 
0.7429 
0.7417 
0.7405 
0 .7395 
0.7387 
0.7378 

0.7371 
0 . 7364 
0.7358 
0.7352 
0.7347 
0.7342 
0.7337 
0 .7333 
0.7329 
0.7325 

0.7321 

0.7310 

0.7314 

0.7310 

0.7307 

0.7303 

0.7300 

0.7297 

0.7295 

0.7292 

0.7290 
0.7287 
0.7283 
0.7278 
0.7275 
0.7271 
0 .726* 
0.7264 
0.7262 
0.7259 

0.7257 
0.7255 
0.7253 
0.7252 
0 .7250 
0.7250 
0.7249 
0 .7249 
0.7249 
0.7249 

0.7250 
0.7251 
0.7253 
0.7255 
0.7257 
0.7260 
0.7263 
0.7266 
0.7270 
0 .7274 

0.7279 

0.7284 


255 



2 a 


THERMODYNAMIC PROPERTIES OF OXYGEN 


10 PSIA ISOBAR 


TEMPERATURE 

VOLUME 

ISOTHERM 

DERIVATIVE 

ISOCHORE 

DERIVATIVE 

INTERNAL 

ENERGY 

ENTHALPY 

ENTROPY 

c v 

Cp 

velocity 
OF SOUND 

□ EG . R 

CU FT/LB 

CU FT-PSIA/10 

PSIA/R 

BTU/L8 

BTU/L0 

BTU/LB-R 

9TU / L8 

-R 

FT/SEC 


• 97 . 

,645 

0.01226 

2091.10 

317.6 

- 83.215 

- 63.192 

0.50124 

S . 266 

0.395 

3805 

100 


0.01231 

2049.30 

312.2 

- 82.356 

- 62.335 

0.50990 

0. 264 

0.395 

3780 

105 


0.01243 

1954.20 

299.5 

- 80.369 

- 6 b .346 

0 .52931 

0.260 

0.398 

3 722 

110 


0.01255 

1861.70 

287.2 

- 78.381 

- 76.357 

0.54781 

0. 256 

0.396 

3663 

115 


0.01267 

1771.75 

275.3 

- 76*392 

- 76.366 

0.56550 

1 . 252 

0.395 

3602 

120 


0.01260 

1684.29 

263.7 

- 74.402 

- 74.379 

0,58243 

0 . 248 

0.398 

3540 

125 


0.01293 

1599,25 

252.5 

- 72.412 

- 72.366 

0.59869 

0.244 

D .398 

3477 

130 


0.01306 

1516.58 

241.6 

- 70.419 

- 70.395 

0.61432 

0 . 241 

0.399 

3412 

135 


0.01320 

1436.20 

231.1 

- 66.424 

- 66.400 

0.62936 

0. 237 

0.399 

3346 

140 


0.11334 

1356.05 

220*9 

- 66.426 

- 6 t >.402 

0.64391 

0.234 

0.400 

3278 

145 


0.01349 

1282.08 

211.1 

- 64.425 

- 64.400 

0.65796 

0. 231 

0.401 

3210 

15 0 


0.01364 

1206.21 

201.5 

- 62.418 

- 62.393 

0.67156 

0.226 

0.402 

3140 

155 


0.01360 

1136.36 

192.3 

• 60.406 

- 60.380 

0.68476 

0.225 

0.403 

3069 

* 155 , 

,966 

0.01363 

1122.45 

190.5 

- 60.008 

- 59.963 

0.66732 

0. 225 

0.403 

3055 

• 155 , 

,986 

5.09792 

49.64 

0.07 

23*629 

33.069 

1.28362 

0.156 

0.227 

574 

160 


5.23914 

51.11 

0.07 

24.275 

33.977 

1.28937 

0.156 

0 . 22 b 

582 

165 


5.41436 

52.94 

0.06 

25.078 

35.104 

1.29631 

0.156 

0.225 

592 

170 


5.56686 

54.76 

0.06 

25.876 

36.227 

1.30302 

0.157 

0.224 

601 

175 


5.76281 

56,56 

0.06 

26.677 

37.348 

1.30951 

0. 157 

0.224 

611 

iso 


5.93621 

56.35 

0.06 

27.473 

30.465 

1.31561 

0. 157 

0.223 

620 

15 5 


6.10915 

60.14 

0.06 

26.266 

39.560 

1.32192 

0.157 

0.223 

629 

190 


6.26166 

61.91 

0.05 

29.061 

40.693 

1.32785 

0 . 157 

0.222 

636 

195 


6.45363 

63.66 

0.05 

29.653 

41.803 

1.33362 

0 . 157 

0.222 

647 

200 


6.62566 

65.44 

0.05 

30.643 

42.912 

1.33924 

0 . 157 

0.222 

655 

205 


6.79719 

67.19 

0.05 

31.433 

44.020 

1.34470 

0. 156 

0.221 

664 

210 


6.96646 

66.94 

0.05 

32.222 

45.126 

1.35003 

0 . 156 

0.221 

672 

215 


7.13948 

70.66 

0.05 

33.013 

46.230 

1.35523 

a . 156 

0.221 

660 

220 


7.31029 

72,42 

0.05 

33.797 

47.334 

1.36031 

0.156 

0.221 

608 

225 


7.46090 

74.16 

0.05 

34.564 

46 .436 

1.36526 

0 . 156 

0.220 

696 

230 


7,65132 

75.89 

0.04 

35.369 

49.536 

1.37010 

0 . 156 

0.220 

704 

235 


7.82158 

77.62 

0.04 

36*155 

5 C .638 

1.37464 

0 . 156 

0.220 

712 

240 


7.99169 

79.34 

0.04 

36.939 

51.736 

1.37947 

0 . 156 

0.220 

720 

245 


8.16166 

81.06 

0.04 

37.724 

52.637 

1.38400 

0 . 156 

0.220 

727 

250 


8.33150 

82.78 

0.04 

36.507 

53.935 

1.36644 

0.156 

0.220 

735 

255 


8.50123 

84.50 

0.04 

39.291 

55.033 

1.39278 

a . 156 

0.219 

742 

26 0 


6.67064 

86.22 

0.04 

4 Q .074 

56.130 

1.39704 

a . 156 

0.219 

750 

265 


6.54036 

67.93 

0.04 

40.856 

57.226 

1.40122 

0 . 156 

0.219 

757 

270 


9.00978 

89.64 

0.04 

41.639 

58.322 

1.40532 

a . 156 

0.219 

764 

275 


9.17911 

91.35 

0 .04 

42.421 

59.416 

1.40934 

0 . 156 

0.219 

771 

260 


9.34836 

93.06 

Q.C4 

43.202 

60.513 

1.41329 

0 . 156 

0.219 

779 

285 


9.51754 

94.77 

0.04 

43. 964 

61.606 

1.41716 

0 . 156 

0.219 

786 

29 0 


9.66665 

96.47 

0.03 

44.765 

62.702 

1.42097 

0 . 156 

0.219 

793 

295 


9.85569 

96.16 

0.03 

45.546 

63.796 

1.42471 

0 . 156 

0.219 

799 

300 


10.02466 

99.86 

0.03 

46.327 

64.690 

1.42636 

0.156 

0.219 

806 

310 


10.36247 

103.26 

0.03 

47.866 

67.077 

1.43555 

0 . 156 

0.219 

620 

320 


10.70007 

106.66 

0.03 

49.449 

69.262 

1.44249 

0 . 156 

0.219 

633 

330 


11.03749 

110.07 

0.03 

51.009 

71 .447 

1.44922 

0 . 156 

0.216 

646 

3 ** 0 


11.37475 

113.46 

0.03 

52.566 

73.631 

1.45574 

0 . 156 

0.218 

859 

350 


11.71187 

L 16.85 

0.03 

54.126 

75.615 

1.46207 

0 . 156 

0.216 

872 

360 


12.04887 

120.24 

0.03 

55.667 

77.996 

1.46822 

0 . 156 

0.218 

864 

370 


12.36575 

123.62 

0.03 

57.246 

60.181 

1.47420 

0.156 

0.218 

696 

360 


12. 72254 

127.00 

0.03 

56.605 

62.364 

1.46002 

0 . 156 

0.216 

908 

390 


13.05923 

130.36 

0*03 

60.364 

64.546 

1.48569 

0 . 156 

0.216 

920 

400 


13.39564 

133. 76 

0.03 

61.924 

66.729 

1.49121 

0.156 

0.216 

932 

410 


13.73238 

137.14 

0.02 

63.463 

66.912 

1.49660 

0.156 

0.216 

944 

420 


14.06865 

140.52 

0.02 

65.043 

91.095 

1.50166 

0 . 156 

0.218 

955 

430 


14.40526 

143 .89 

0.02 

66.604 

93.279 

1.50700 

0.156 

0.216 

966 

440 


14.74161 

147 .26 

0.02 

66.165 

95.463 

1.51202 

0.156 

0.216 

977 

45 0 


15.07791 

150.63 

0.02 

69. 727 

97.647 

1.51693 

0 . 156 

0.219 

968 

46 0 


15.41416 

154.01 

a. 02 

71.290 

99.833 

1.52174 

0 . 156 

0.219 

999 

470 


15 . 75037 

157.38 

a. 02 

72.654 

102.019 

1.52644 

0.156 

0.219 

1010 

460 


16.18654 

160 .75 

0.02 

74.419 

104.207 

1.53104 

D . 156 

0.219 

1021 

49 0 


16.42266 

164. 11 

0.02 

75.985 

106.395 

1.53556 

0 . 157 

0.219 

1031 

50 0 


16.75876 

167.48 

0.02 

77.552 

106.565 

1.53998 

0 . 157 

0.219 

1042 

510 


17.09482 

170.65 

0.02 

79.121 

110.776 

1.54432 

0 . 15 7 

0.219 

1052 

520 


17.43055 

174.22 

0.02 

60.692 

112.969 

1.54658 

0.157 

0.219 

1062 

530 


17. 76686 

177.58 

0.02 

62.264 

115.164 

1.55276 

0 . 157 

0.220 

1072 

540 


16.10263 

180.95 

0.02 

63.839 

117.360 

1.55686 

0 . 157 

0.220 

1082 

550 


16.43679 

184.31 

0.02 

65.415 

119.559 

1.56090 

0.158 

0.220 

1092 

56 0 


18. 77472 

187.66 

Q . 02 

66.993 

121.759 

1.56486 

0.15 8 

0.220 

1101 

570 


19.11062 

191.04 

0.02 

66.574 

123.961 

1.56876 

0.156 

0 .220 

1111 

580 


19.44651 

194.41 

0.02 

90.157 

126.166 

1.57259 

0.158 

0.221 

1120 

590 


19. 78236 

197. 77 

0.02 

91.742 

126.374 

1.57637 

0.159 

0.221 

1130 

600 


20.11823 

201.13 

0.02 

93.330 

13 U .584 

1.56008 

0 , 159 

0.221 

1139 


* THO-PHASE BOUNDARY 
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C-2a 


thermodynamic properties of oxygen 


10 PSIA ISOBAR 


TEMPERATURE 

OENSITY 

V(OH/OV> p 

V (OP/DU1 

-V(DP/DV) t 

(QV/OTL/V 
K C 

THERMAL 

viscosity 

therma l 

oielectric 

PRANOTL 






CONDUCT IVI T Y 

OIFFUSIVITY 

constant 

NUMBER 

OEG. R 

LB/CU FT 

8TU/L6 

PSIA-Cti FT/0TU PSIA 

1 / OEG. R 

8TU/FT-HR-R 

LB/FT-S£C 
X 10^ 

SQ FT/HR 



» 97.045 

81.56977 

213.49 

14.634 

170570.74 

0.0016634 

0.11156 

41.635 

0.C0344 

1.56870 

5.34L9 

100 

81.24189 

212.10 

14 .541 

166469.22 

0 . 0 C 18755 

0.11093 

3 9.92 8 

0.00343 

1.56607 

5.154L 

105 

60.47782 

208.83 

14.320 

157269.63 

Q.0C19046 

0.10940 

36.255 

0.0034? 

1.55994 

4.74L9 

110 

79.70899 

205.51 

14. 091 

146394.46 

0.0019354 

Q. 10760 

32.951 

0.00340 

1.55379 

4.3771 

115 

78.93495 

202.13 

13. 856 

139853.36 

O.OC 19662 

0.10611 

29.960 

0.00338 

1.54761 

4,0465 

12 0 

79.15519 

198.70 

13.613 

131636.21 

0.0020032 

0.10436 

27.308 

0.00335 

1.54140 

3.7494 

125 

77.36915 

195.20 

11.365 

123732.94 

0*0020406 

0.10255 

24.905 

0.00333 

1.53516 

3.4624 

130 

76.57619 

191.63 

13 . Ill 

116133.72 

0.0020606 

0.10069 

22.744 

0.00330 

1.52866 

3.2424 

135 

75.77562 

167.99 

12.852 

108626.64 

0* 0421237 

0.09877 

20.600 

0.00326 

1.52256 

3.0270 

140 

74.96665 

164.26 

12.589 

101808.79 

0.0021702 

0.09660 

19.052 

0.0032 3 

1.5 1619 

2.0336 

145 

74.14840 

160.49 

12.321 

95064.16 

0.0022205 

0.09479 

17.479 

0.00319 

1.50976 

2.66 04 

150 

73.31985 

176.62 

12 .050 

68585.81 

0.0022751 

0.09275 

16.065 

0.00315 

1.50327 

2.5055 

15 5 

72.47987 

172.65 

11.776 

62364.64 

0.0023347 

0.09067 

14.792 

0.00310 

1.49671 

2.3674 

* 155.906 

72.31273 

171.86 

11.721 

81167.16 

0.0023471 

0.09026 

14.557 

0.00309 

1.49541 

2.3420 

* 155.996 

0.19616 

32.77 

2.172 

9.74 

0. 0069145 

0.00469 

0.436 

0.10551 

1.00117 

0.7612 

16 0 

0.19087 

33.69 

2,171 

9.76 

0.0067033 

0.00461 

0*449 

0.11162 

1.00113 

0.7506 

165 

0.18469 

34.64 

2.170 

9.78 

0.0064569 

0.00496 

0.463 

0.11944 

1.00110 

0.7550 

170 

0.17093 

35.99 

2.169 

9.60 

0. D062344 

0.00512 

0.477 

0.12749 

1.00106 

0.7533 

175 

0.17353 

37.13 

2.169 

9.61 

0.0060267 

0.00527 

0.492 

0.13577 

1.00103 

0.7511 

ISO 

0.16846 

38*26 

2.166 

9.63 

0.0056341 

0.00543 

0.506 

0.14420 

1.00100 

0.7492 

165 

0.16369 

39.39 

2.167 

9.64 

0.0056546 

0.00556 

0.529 

0.15301 

1.00097 

0.7475 

190 

0. 15919 

40.52 

2.167 

9.86 

0.0054669 

0.00573 

0.534 

0.16198 

1.00095 

0.7459 

195 

0.15495 

41.64 

2.167 

9.87 

0. 0053296 

0.00569 

0.549 

0.17117 

1.00092 

0.7445 

ZOO 

0.15093 

42.77 

2.166 

9.86 

0.0051621 

0.00604 

0.563 

0 .18058 

1.00090 

0.7433 

205 

0.14712 

43.69 

2.166 

9*89 

0.0050431 

0.00619 

0.577 

0.19022 

1.00067 

0,7421 

210 

0.14350 

45.00 

2.165 

9.69 

0.0049119 

0.00635 

0.591 

0.20008 

1.00065 

0.7411 

215 

0.14007 

46.12 

2.165 

9.90 

0.0047676 

0.00650 

0.605 

0.21016 

1.00083 

0.7402 

220 

0.13679 

47.23 

2.165 

9.91 

0.0046702 

0.00665 

0.619 

0.22045 

1.00061 

0.7393 

225 

0.13367 

46.34 

2.165 

9.91 

0.0045567 

0.00680 

0.633 

0.23096 

1.00079 

0.7305 

230 

0.13070 

49.45 

2.164 

9.92 

0.0044526 

0.00696 

0.647 

0 .24169 

1.00070 

0.7377 

235 

0.12785 

50.56 

2 .164 

9.92 

a. 0043516 

0.00711 

0.661 

0.25263 

1.00076 

Q .7370 

240 

0.12513 

51.67 

2.164 

9.93 

0.0042554 

0.00726 

0.675 

0.26378 

1.00074 

0.7364 

245 

0.12252 

52.77 

2.164 

9.93 

0.0041635 

0.00741 

0.609 

0.27513 

1.00073 

0.7358 

250 

0.12003 

53.66 

2.164 

9.94 

0.0040756 

0.00756 

0.70 3 

0.26670 

1.0 007L 

0.7352 

255 

0.11763 

54.98 

2.164 

9.94 

0.0039916 

0.00771 

0.716 

0.29650 

1.00070 

0.7346 

260 

0.11533 

56.08 

2.163 

9.94 

0.0039111 

0.09706 

0.730 

0.31052 

1.00069 

0.7339 

265 

0.11312 

57.19 

2.163 

9.95 

0.0036339 

0.00600 

0.744 

Q. 32273 

1.0 0067 

0.7334 

270 

0.11099 

58.29 

2.163 

9.95 

0.0037596 

0.00615 

0.757 

0.33513 

1.0 0066 

0.7329 

275 

0.10894 

59.39 

2.163 

9.95 

0.0036666 

0.00630 

0.771 

0.34771 

1.00065 

0.7324 

29 0 

0.10697 

60.49 

2.163 

9.95 

0.0036202 

0.00644 

0.764 

0. 36040 

1.00064 

0.7319 

295 

0.10507 

61.59 

2.163 

9*96 

0.0035543 

0.00659 

0.797 

0.37344 

1.00062 

0.7315 

290 

0.10323 

62.69 

2.163 

9.96 

0.0034909 

0.00673 

0.811 

0*30658 

1.00061 

0.7312 

295 

0.10146 

63.79 

2.163 

9.96 

0.0034297 

0.03686 

0.624 

0.39991 

1.00060 

0.7300 

30 0 

0.39975 

64.89 

2.16 3 

9.96 

0.0033707 

0.00902 

0.637 

0.41342 

t.O C 059 

0.7305 

310 

0.19650 

67.08 

2.162 

9.97 

0.0032566 

0.00930 

0.663 

0.44100 

1.00057 

0.7299 

320 

0.09346 

69.28 

2.162 

9.97 

0.0031542 

0.00956 

0.669 

0.46930 

1.00056 

0.7293 

330 

0.09060 

71.47 

2.162 

9.97 

0.0030563 

0.00966 

0.914 

0.49832 

1.0 0054 

0.7280 

340 

1.09791 

73.67 

2.161 

9.98 

0.0029644 

0*01014 

0.939 

0.52803 

1.0 0052 

0.7263 

35 0 

3.10539 

75.87 

2.161 

9.95 

0.0026779 

0.01D41 

0*964 

0.55644 

1.00051 

0.7279 

36 0 

0.08300 

79.06 

2.161 

9.95 

0.0027964 

0.01066 

0.969 

0.58952 

1.00049 

0.7275 

37 0 

0. 08074 

60.26 

2.160 

9.95 

0.0027195 

0.01095 

1.C13 

0.62126 

1.00046 

0.7271 

390 

9.07860 

82.46 

2.160 

9.98 

0.0026466 

0.01121 

1.037 

0. 65364 

1.00047 

0.7266 

39 a 

0.07657 

64.67 

2.159 

9.96 

0.0025779 

0.01146 

1. 061 

0.68667 

1.00045 

0.7265 

40 0 

0.07465 

86.87 

2.158 

9.99 

0. 0 0 25125 

0.01174 

1.065 

0.72032 

1.00044 

0.7263 

410 

C . 07262 

69.06 

2.157 

9.99 

0.0024504 

0.01200 

1.10 6 

0.75458 

1.00043 

0.7260 

42 0 

3.07106 

91.30 

2.156 

9.99 

0.0023914 

0.01225 

1.131 

0.78944 

1.00042 

0.7250 

430 

0.06942 

93.52 

2.155 

9.99 

0. 0023351 

0.01250 

1.154 

0.62480 

1.00041 

0.7257 

44 0 

0 .06784 

95.74 

2 .154 

9.99 

8.0022615 

0.01276 

1.177 

0.66009 

1.0004Q 

0.7256 

450 

0 .06632 

97.97 

2.153 

9.99 

0.0022302 

0.01301 

1.199 

0.69745 

1.00039 

0.7255 

46 0 

3.36486 

100.21 

2 .151 

9.99 

0.0021613 

0.01325 

1.222 

0.93455 

1.00039 

0.7254 

470 

0.06349 

102.45 

2 . 149 

9.99 

0.0021345 

0.01350 

1.244 

0.97210 

1.00036 

0*7254 

480 

3.06216 

104.71 

2.148 

9.99 

0.0020696 

0.01374 

1.266 

1.Q1031 

1.00037 

0.7254 

490 

0.16089 

106.97 

2.146 

9.99 

0.0020466 

0.01396 

1.287 

1.04693 

1.00036 

0.7255 

500 

0.05967 

109.23 

2.143 

9.99 

0. 0020054 

0.01422 

1.309 

1.00005 

1.0 0035 

0.7256 

510 

0 .1585C 

111.51 

2.141 

9.99 

Q. 0019658 

0.01446 

1.330 

1.12761 

1.00035 

0.7257 

520 

0 .05737 

113.80 

2.139 

9.99 

1.0019277 

0.01469 

1.351 

1.16765 

1.00034 

0.7259 

530 

0.95628 

116. 09 

2.136 

10.00 

0.0016911 

0.01493 

1.372 

1.20815 

1.00033 

0.7261 

540 

0 .05524 

116.40 

2.133 

10.00 

0.0016559 

0.01516 

1.392 

1 .24900 

1.00033 

0.7264 

550 

3.05423 

120.71 

2.130 

10.00 

0.0016219 

0.01539 

1.413 

1.2904L 

1.00032 

0.7266 

56 0 

C. 15326 

123.04 

2 .127 

10. CO 

0.0017892 

0.01562 

1.433 

1.33221 

1.00032 

0.7270 

570 

0.15233 

125.38 

2.124 

10.00 

0.0017577 

0.01565 

1.453 

1.37LLD 

1.00031 

0.7273 

580 

0.05142 

127.72 

2.121 

10.00 

0. 0017272 

0.01607 

1.473 

1.41700 

1.00031 

0.7270 

590 

C. 35355 

130.08 

2.117 

10. CO 

0. C C 16976 

0.01630 

1.49 3 

1.45990 

1.0 0030 

C . 72 02 

600 

0.34971 

132.45 

2.114 

10.20 

0.0016693 

0.01652 

1.513 

1.50336 

1.00030 

0.7207 


• TMO-t>HASE RflJNOARY 


257 



2a 


TMERMOOTNAHIC PROPERTIES OF OIYGEN 


14.696 PS I* ISOBAR 


temperature 

VOLUME 

OEG. R 

CU FT/16 


• 97.652 

0.01226 

100 

0.01231 

105 

0.01243 

110 

0.01255 

115 

0.01267 

120 

0 . Q 1279 

125 

0.01292 

130 

0.01306 

135 

0.01320 

140 

0.01334 

145 

0.01349 

15 0 

0.01364 

155 

0.01360 

160 

0.91396 

• 162.324 

0.01404 

* 162.324 

3.57933 

165 

3.64450 

170 

3.76571 

175 

3.66627 

16 0 

4.00626 

165 

4.12575 

190 

4.24480 

19 5 

4.36347 

200 

4.48179 

205 

4.59961 

210 

4.71754 

215 

4.63503 

22 0 

4.95229 

225 

5.06935 

230 

S . 18622 

235 

5.30292 

240 

5.41946 

245 

5.53566 

250 

5.65214 

255 

5.76629 

260 

5.66433 

265 

6.00027 

270 

6.11612 

275 

6.23167 

260 

6.34755 

285 

6.46315 

29 0 

6.57666 

295 

6.69414 

30 0 

6.60956 

310 

7.04018 

320 

7.27061 

330 

7.50066 

340 

7.73096 

350 

7.96091 

36 0 

6.19075 

370 

6.42066 

36 0 

6.65006 

39 0 

6,57961 

400 

9.10905 

410 

9.33642 

420 

9.56772 

430 

9.79696 

440 

10.82614 

450 

1 C . 25527 

460 

10.46435 

470 

10.71339 

46 0 

10.94239 

490 

11.17135 

500 

11.40027 

510 

11.62916 

520 

11.65803 

530 

12.08686 

540 

12.31567 

550 

12.54445 

56 0 

12.77321 

570 

13.00195 

56 0 

13.23067 

590 

13.45937 

60 0 

13.68605 


ISOTHERM ISOCHORE 
DERIVATIVE DERIVATIVE 
CU FT-PSI A/LB PSIA/R 


2091.39 317.6 

2049.73 312.3 

1994.63 299.6 

1662.14 287.2 

1772.20 275.3 

1664.75 263.7 

1599.72 252.5 

1517.05 241.7 

1436.66 231.1 

1356.54 221.0 

1262.56 211.1 

1208.72 201.6 

1136.90 192.3 

1067.05 163.6 

1035.24 179.3 

50.76 0.10 

51.77 0.09 

53.66 0 . Q 9 

55.53 0.09 

57.36 0.09 

59.22 0.06 

61.04 0.06 

62.65 0.06 

66.65 0.06 

66.44 0.07 

66.23 0.07 

70.00 0.07 

71.77 0.07 

73.54 0.07 

75.30 0.07 

77.05 0.06 

76.80 0.06 

69.54 0 .06 

62*26 0.06 

64.02 0.06 

69.75 0.06 

67.46 C .06 

69.21 0.06 

90.96 0.05 

92*66 0.05 

96.36 0.05 

96.10 0.05 

97.62 0.05 

99.53 0.05 

102.96 0.05 

106.36 0.05 

109.79 0.06 

113.20 0.04 

116.60 0.04 

120.00 0.04 

123.40 0.04 

126.60 0.04 

130.19 0.04 

133.56 0.04 

136.97 0.04 

140.35 0.04 

143.74 0.03 

147.12 0.03 

150.50 0.03 

153.66 0.63 

157.26 0.03 

160.63 0.03 

164.01 0.03 

167.36 0.03 

170.76 0.03 

174.13 0.03 

177.50 0.03 

160.67 0.03 

166.26 0.03 

167.61 0.03 

190.96 0.03 

194.35 0.03 

197.72 0.02 

201.09 ' 0.02 


INTERNAL 

ENERGY 

ENTHALPY 

0TU/LB 

BTU/L0 


• 63.214 

- 63.161 

• 82.360 

- 62.326 

- 60.371 

- 60.336 

• 76.363 

- 76.349 

- 76.394 

- 76.360 

- 74.405 

- 74.370 

- 72.414 

- 72.379 

- 70.422 

- 70.367 

- 66.426 

- 68.392 

- 66.430 

- 66.394 

- 64.426 

- 64.392 

- 62.422 

- 62.385 

- 60.410 

- 60.373 

- 56.391 

- 56.353 

- 57.450 

- 57.412 

24.435 

34.176 

24.672 

34.791 

25.665 

35.933 

26.495 

37.070 

27.301 

36.204 

28.105 

39.333 

26.907 

40.459 

29.707 

41.561 

30.505 

42.701 

31.301 

43.619 

32.096 

44.934 

32.669 

46.047 

33.662 

47.156 

34.473 

46*266 

35.263 

49.377 

36.053 

50.484 

36.641 

51.569 

37.629 

52.694 

36.416 

53.796 

39.203 

54*900 

39.969 

56.102 

40.775 

57.103 

41.560 

56.203 

42.344 

59.303 

43.126 

60.402 

43.912 

61.500 

44.695 

62.590 

45.476 

63.695 

46.261 

64.792 

47.826 

66.904 

49.390 

69.175 

50.953 

71.365 

52.515 

73.553 

54.077 

7 5.741 

55.636 

77.926 

57.199 

60.114 

56.760 

62.300 

60.321 

64.465 

61.602 

66.671 

63.443 

88.856 

65.005 

91.042 

66.567 

93.227 

66.129 

95.413 

69.692 

97.600 

71.256 

99.767 

72.621 

101.975 

74.387 

104.164 

75.954 

106.355 

77.522 

106.546 

79.092 

110.739 

60.663 

112.933 

62.237 

115.129 

63.611 

117.326 

65.368 

119.526 

66.967 

121.727 

66.546 

123.931 

90.132 

126.136 

91.718 

126.345 

93.306 

130.555 


BTU/L8-R 

BTU / 

LB -R 

0.50125 

0 . 266 

0.398 

0.50966 

0.264 

0 .396 

0.52929 

0 . 260 

0.396 

0.54779 

0.256 

0.396 

0.56546 

0 . 252 

0.396 

0.56241 

0.248 

0.398 

0.59867 

0.244 

0.398 

0.61430 

0.241 

0.399 

0.62935 

0.237 

0.399 

0.64368 

0.234 

0 . 4 C 0 

0.65793 

0.231 

0.401 

0.67154 

0.226 

0.402 

0.68473 

0.225 

0.403 

0.69755 

0.223 

0.405 

0.70339 

0.221 

0.405 

1.26737 

0 . 159 

0.230 

1.27113 

0.159 

0.229 

1.27795 

0. 156 

0.226 

1.26455 

0. 158 

0.227 

1.29093 

0 . 156 

0.226 

1.29712 

a . 156 

0.225 

1.30313 

0 . 157 

0.225 

1.30696 

0 . 157 

0.224 

1 . 314*3 

0. 157 

0.224 

1.32015 

0 . 157 

0.223 

1.32552 

0.157 

0.223 

1.33076 

0.157 

0.222 

1.33567 

0.157 

0.222 

1.34086 

0.157 

0.222 

1.34573 

0 . 156 

0.22 2 

1.35049 

0.156 

0.221 

1.35515 

0.156 

0.221 

1.35970 

0.156 

0.221 

1.36416 

0 . 156 

0.221 

1.36653 

0 . 156 

0.220 

1.37261 

0. 156 

0.220 

1 .37700 

0. 156 

0.220 

1*36112 

0 . 156 

0.220 

1.38515 

0 . 156 

0.220 

1.36911 

0.156 

0*220 

1.39300 

0.156 

0.220 

1.39662 

0. 156 

0.220 

1.40057 

0*156 

0.219 

1.40426 

0.156 

0.219 

1.41145 

0 . 156 

0.219 

1.41640 

0.156 

0.219 

1.42514 

0.156 

0.219 

1.43167 

0.156 

0.219 

1.43601 

0.156 

0.219 

1.44417 

0. 156 

0.219 

1.45016 

0 . 156 

0.219 

1.45599 

0 . 156 

0.219 

1.46167 

0 . 156 

0.219 

1.46720 

0.156 

0.219 

1.47260 

0 . 156 

0.219 

1.47766 

0 . 156 

0.219 

1.46301 

0.156 

0.219 

1.46603 

0 . 156 

0.219 

1.49295 

0 . 156 

0.219 

1.49775 

a . 156 

0.219 

1.50246 

0 . 156 

0.219 

1.50707 

0.156 

0.219 

1.51156 

0.157 

0.219 

1*51601 

0.157 

0.219 

1.52035 

0.157 

Q .219 

1.52461 

0.157 

0.219 

1.52660 

0 . 157 

0.220 

1.53290 

0 . 157 

0.220 

1.53694 

0 . 156 

0.220 

1.54091 

0.156 

0.220 

1.54461 

0 . 156 

0.220 

1.54864 

0 . 156 

0.221 

1.55242 

0.159 

0.221 

1.55613 

0.159 

0.221 


VELOCITY 
OF SOUND 
FT/SEC 


3605 
3760 
3723 
3663 
3602 
3540 
3477 
3412 
3346 
3 279 

3210 
3141 
3070 
2 997 
2963 
583 
566 
596 
606 
617 
62 % 
635 

644 

653 

662 

670 
678 
667 
695 
703 
711 
716 

726 
734 
741 
749 
756 
763 
771 
77 6 
785 
792 

799 

606 

819 

632 

646 

656 

671 
864 
896 
906 

920 

932 

943 

955 

966 

977 

968 

999 

1010 

1021 

1031 

1041 

1052 

1062 

1072 

1082 

1092 

1101 

1111 

1120 

1130 

1139 


• tmo-pmase bounoary 


250 



C-2 a 


THERMO OYNAHIC PROPERTIES OF OXYGEN 


li*. 696 PSIA ISOBAR 


TEMPERATURE DENSITY 
DEG. R LB/CU FT 


* 97.652 61. 57099 

100 81.24416 

105 80.46022 

110 79.71151 

115 78.93760 

120 76.15796 

125 7 7.37206 

130 76.57929 

135 75.77869 

1*0 74.97011 


145 
150 
15 5 
160 

* 162.324 

* 162.324 
165 

170 

175 

160 

165 

190 

195 

200 

205 

210 

215 

220 

225 

230 

235 

24 0 

245 

250 

25 5 
260 
265 
270 
275 

26 0 
265 
290 

295 

300 

310 

320 

330 

34 0 

35 0 
360 
370 
360 

390 

400 

410 

420 

430 

440 

45 0 
460 
470 

46 0 

490 
5Q 0 
510 
520 
530 
540 
550 
560 

570 l 

560 l 

590 I 

600 I 


74.15206 

73.32373 

72.46400 

71.63157 

> 71.23063 

► 0.27936 
0.27439 
0.26555 
0.25732 
0.24961 
0.24236 
0.23556 

0.22916 

0.22312 

0.21740 

0.21197 

0.20662 

0.20193 

0.19726 

0*19262 

0.18656 

0.16452 

0.16064 

0.17692 

0.17336 

0.16994 

0.16666 

0.16350 

0.16047 

0.15754 

0.15472 

0.15201 

0.14936 

0.14665 

0.14204 

0.13754 

0.13332 

0.12935 

0.12561 

0.12209 

0.11676 

0.11561 

0.11262 

0.10976 

0.10708 

0.10452 

0.10207 

0.09974 

0.09751 

0.09536 

0.09334 

0.09139 

0.06951 
0.06772 
0 .06599 
0.06433 
0.06273 
0.06120 
8.07972 
0.07829 
0.07691 
0.07558 

0.07430 

0.07306 


* TWO-PHASE BOUNDARY 


VlDH/OV) p 

BTU/LB 


213.52 
212.13 
200.66 

205.54 
202.17 
196.73 
195.24 
191.67 
160.04 

184.33 

160.54 
176.66 
172.70 
166.64 

166.72 
33.72 
34.35 

35.52 

36.69 

37.65 
39.00 
40.15 

41.29 

42.43 

43.56 

44.69 
45.62 

46.95 
46.07 

49.19 
50.31 
51.42 

52.54 

53.65 
54.76 
55.87 

56.96 
56.09 

59.20 
61.30 
61.41 
62.51 

63.62 

64.72 

66.93 
69.13 

71.33 

73.54 
75.74 

77.94 
60.15 
62.35 

64.56 

86.77 

60.99 

91.21 

93.43 

95.66 

97.69 

100.13 

102.30 

104.63 

106.69 

109.17 

111.44 

113.73 

116.03 
116.34 
120.66 
122.96 
125.32 
127.67 

130.04 
132.41 


V(DP/OU> v -¥<DP70 V> t 
PSIA-CU FT/BTU PSIA 


COV/OT^/V 
l/DEG. R 


thermal viscosity 

CONDUCTIVITY 
9TU/FT-HR-R LB/FT-SEC 
X llr 


THERMAL oielectric 
OIFFUSIVITY CONSTANT 
SQ FT/HR 


14.634 170597.15 
14.541 166528.52 
14.320 157309.16 
14.Q91 148434.23 
13.656 139693.39 
13.613 131676.46 
13.365 123773.46 
13.111 116174.53 
12.652 106669.95 
12.509 101850.20 


0.0016632 0*11156 
0.0016752 0.11094 
0.0019042 0.10941 
0.0019351 0.10700 
0.0019676 0.10612 
0.0020026 0.10437 
0.0020401 0.10256 
0.0020801 0.10069 
0.0021232 0.09670 
0.0021696 0.09661 


41.641 

39.940 

36.266 

32.962 

29.990 

27.310 

24.914 

22.752 

20.606 

19.059 


0.00344 

0.00343 

0.00342 

0.00340 

0.00336 

0.00336 

0.00333 

8.00330 

0.00326 

0.00323 


1.56871 

1.56609 

1.55996 

1.55361 

1.54763 

1.54142 

1.53516 

1.52691 

1.52259 

1.51621 


12.322 

95105.91 

12.051 

66627.80 

11.776 

62407.07 

11 .499 

76434.59 

11.369 

73740.67 

2 .176 

14.16 

2.175 

14*26 

2.174 

14.25 

2*173 

14.29 

2*172 

14.32 

2.171 

14.35 

2.171 

14.36 


0.0022196 0 .09480 
0.0022744 0.09276 
0.0023339 0.09066 
0.0023991 0.06657 
0.0024316 0.06756 
0*0066153 0.00494 
0.0066711 0.00502 
0.0064193 0.00517 
0.0061090 0.00532 
0.0059772 0.00547 
O.OU57815 0.00562 
0.0056000 0.00578 


17.466 
16.071 
14.796 
13.652 
13. 160 
0.460 
0.466 
0.462 
0.496 
0. 510 
0.524 
0.538 


0.00319 

0.00315 

0.00310 

0.00306 

0.00303 

0.07687 

0.07978 

0.00534 

0.09105 

0.09691 

0.10292 

0.10906 


1.50979 

1.50330 

1.49674 

1*49010 

1.46699 

1.00166 

1.00163 

1.00156 

1.00153 

1.00146 

1.00144 

1.00140 


2 .170 
2.169 
2.169 
2.160 
2.166 
2.166 
2.167 
2.167 
2.167 
2.166 

2.166 
2 .166 
2.166 
2 .166 
2.165 
2.165 
2.165 
2 .165 
2.165 
2.165 

2.164 
2.164 
2.164 
2.164 
2 .163 
2.163 
2.163 
2.162 
2.162 
2.161 

2.160 

2.160 

2.159 

2.156 

2.156 

2.155 

2.154 

2.152 

2.151 

2.149 


14.40 0.0054309 

14.43 0.0052730 

14.45 0.0051250 

14.46 0.0049659 

14.46 0.0046550 

14.49 Q. 0047314 
14*51 0.0046144 

14.52 0.0045036 

14.53 0.0043984 

14.54 0.0042963 

14.55 0.0042030 

14.56 0.0041121 

14.57 0.0040253 

14.57 0.0039423 

14.56 0.0036629 

14.59 0.0037667 

14.59 0.0037137 

14.60 0.0036435 

14.60 0.0035761 

14.61 0.0035112 

14.61 0.0034467 

14.62 0.0033666 

14.62 0.0032745 

14.63 0.0Q31661 

14.64 0.0030686 

14.64 0.0029756 

14.65 0.0028877 

14.65 0.0026053 

14.66 0.0027275 

16.66 0.0026566 

14.66 0.0025644 

14.66 6.0025164 

14.67 0.0026558 

14.67 0,0023963 

14.67 0.0023396 

14.67 0.0022656 

14.68 0.0022340 

14.66 0.0021646 

14.66 q. 0021377 
14.66 Q. 0020926 


0.00593 0.552 
0.00608 0.566 
0.00623 0.560 
0.00639 0.595 
0.00654 0.609 
0.00669 0.623 
0.00664 0.637 
0.00699 9.650 
0.00714 0.664 
D. 00729 0.670 

0.00744 0.692 
0.00759 0.706 
0.00776 0.719 
0.00789 0.733 
0.00604 0.746 
0.00616 0.760 
0.00633 0.773 
0.00646 0.787 
0.00662 0.800 
0.00676 0.613 

0.00691 0.626 
0.00905 0.639 
0.00933 3.865 
0.00961 0.091 
0.00969 0.916 
0.01016 0.941 
0.01066 0.966 
0.01071 0.991 
0.01097 1.015 
0.01124 t.039 

0.01150 1.063 
0,01176 1,067 
0.01202 1. HQ 
0.01227 1.133 
0.01252 1.156 
0.01276 1.179 
0*01302 1.201 
0.01327 1.223 
0.01352 1.245 
0.01376 1.267 


0.11536 

1.00136 

0.12164 

1.00133 

0.12645 

1.00129 

0.13526 

1.00126 

0.14210 

1.00123 

0.14915 

1.00120 

0.15634 

1.00117 

0.16367 

1.00115 

0.17115 

1.00112 

0.17677 

1.00110 

0.18653 

1.00107 

0.19443 

1.00105 

0.20251 

1.00103 

0.21073 

1.00101 

0.21906 

1.00099 

0.22755 

1.00097 

0.23615 

1*00095 

0.24467 

1.00094 

0.25371 

1.00092 

0.26267 

1.30090 

0.27177 

1.00069 

0.26099 

1.00067 

0.29979 

1.00084 

0.31909 

1.00082 

0.33667 

1.00079 

0.35912 

1.00077 

0.37984 

1.00075 

0.40102 

1.00073 

0.42264 

1.00071 

0.44470 

1.00069 

0.46720 

1.00067 

0.49012 

1.00065 

0.51346 

1.00064 

0.53720 

1.00062 

0.56133 

1.00D61 

0.56586 

1.00059 

0.61075 

1.00058 

0.63602 

1.00057 

0.66164 

1.00055 

0.66760 

1.00054 


2.167 

2.145 

2.142 

2.140 

2.137 

2.134 

2.132 

2.126 

2.125 

2.122 


14.68 

0.0020494 

0.01400 

14.60 

0.0020079 

0.01424 

14.66 

0.0019661 

0.01446 

14.66 

0.0019299 

0.01471 

14.69 

0.0016931 

C. 01694 

14.69 

0.0016576 

0.01518 

14.69 

0.0016237 

0.01541 

14.69 

0.0017909 

0.01564 

14.69 

0.0017592 

0.01506 

14.69 

0. 0017266 

0.01609 


1.269 

0.71390 

1.00053 

1.310 

0.74Q53 

1.00052 

1.331 

0.76746 

1.00051 

1.352 

0.79473 

1.00050 

1.373 

0.62230 

1.30049 

1.393 

0.85017 

1.90046 

1.414 

0.87633 

1.00047 

1.434 

0.90677 

1.00047 

1.454 

0 . 93549 

1.00046 

1.474 

0.96449 

1.00045 


2.116 

2.115 


14.69 0.0016991 0.01631 

14.69 0.0016706 0.01654 


1*494 Q.9937E 1.00044 

1.514 1.02329 1.00043 


PPANDTL 

NUMBER 


5.3455 

5.1555 

4.7460 

4.3760 

4.0474 

3.7503 

3.4832 

3.2432 

3.0276 

2.0343 

2.6610 

2.5061 

2.3679 

2.2451 

2.1929 

0.7714 

0.7691 

0.7652 

0.7618 

0.7589 

0.7563 

0.7539 

0.7519 
0.7500 
0.7484 
0.7468 
0 .7455 
0.7442 
0.7431 
0.7420 
0.7410 
0.7401 

0.7393 

0.7385 

0.7376 

0.7367 

0.7359 

0.7353 

0.7346 

0.7341 

0.7335 

0.7331 

0.7326 

0.7322 

0.7314 

0.7307 

0.7300 

0.7295 

0.7289 

0.7204 

0.7280 

0.7276 

0.7273 

0.7270 

0.7267 

0.7265 

0.7263 

0.7261 

0.7260 

0.7259 

0.7259 

0.7259 

D . 7259 
0.7260 
J.7261 
1.7263 
1.7265 
1.7267 
1.7270 
1.7273 
.7277 
'.7280 

.7285 

.7289 
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G-2a 


THERMODYNAMIC PROPERTIES OF OXYGEN 


15 PSIA ISOBAR 


TEMPERATURE 

VOLUME 

ISOTHERM 

ISOCHORE 

INTERNAL 

ENTHALPY 

ENTROPY 

C 

c p 

VELOCITY 



DERIVATIVE 

DERIVATIVE 

ENERGY 



V 


OF SOUND 

OEG. R 

CU FT/LB 

CU ft-psia/lb 

PSIA/R 

8TU/LB 

BTU/LB 

8TU/LB-R 

BTU / 

L9 -R 

FT/SEC 

• 97.853 

0.01226 

2391.61 

317.9 

-83.216 

-63.100 

0.50125 

0.266 

0.396 

3605 

10 0 

0*01231 

2069.76 

312.3 

-82.360 

-82.326 

0.50986 

0.266 

0.396 

3 760 

105 

0.01253 

1956.66 

299.6 

-00.371 

-60.337 

0.52929 

0.260 

0.398 

3723 

110 

0.01255 

1862.17 

287.2 

-78.383 

-78.368 

0.56779 

0.256 

0.398 

3663 

115 

0.01267 

1772.23 

275.3 

-76.396 

-76.359 

0.56567 

0.252 

0.398 

3603 

120 

0.01279 

1686.78 

263.7 

-76.605 

-76.370 

0.56261 

0.266 

0.398 

3540 

125 

0.01292 

1599.75 

252.5 

-72.615 

-72.379 

0.59866 

0.266 

0.390 

3477 

130 

0.01306 

1517.00 

261.7 

-70.622 

-70.366 

0.61629 

0.261 

0.399 

3412 

135 

0.01320 

1636.71 

231.1 

-60.628 

-66.391 

0.62935 

0.237 

0.399 

3346 

150 

0.01336 

1358.58 

221.0 

-66.630 

-66.393 

0.66306 

0.236 

0.400 

3279 

155 

0.01369 

1282.61 

211. 1 

-66.629 

-66.391 

0.65793 

0.231 

0.401 

3210 

150 

0.31366 

1208.75 

201.6 

-62.622 

-62.365 

0.67156 

0. 226 

0.402 

3141 

155 

0.01380 

1136.93 

192. 3 

-60.610 

-60.372 

9.66673 

0. 225 

0.403 

3070 

160 

0.01396 

1067.09 

163.6 

-54.392 

-56.353 

0.69755 

0. 223 

0.405 

2 997 

* 162.677 

0.01605 

1030.60 

178.7 

-57.307 

-57.268 

0.70627 

0.221 

Q. 406 

2956 

* 162.677 

3.51259 

50.81 

0.10 

26.679 

36.235 

1.26651 

0.159 

0.230 

564 

165 

3.56809 

51.69 

0.10 

26.050 

36.769 

1.26977 

0. 159 

0.229 

566 

170 

3.68700 

53.59 

0.09 

25.672 

35.913 

1.27661 

0.159 

0.228 

596 

175 

3.80526 

55.66 

0.09 

26.683 

37.052 

1.28321 

0. 156 

0.227 

606 

180 

3.92296 

57.32 

0.09 

27.290 

38.106 

1.28960 

0.156 

0.226 

617 

185 

6.06013 

59.16 

0.08 

26.095 

39.317 

1.29579 

0. 156 

0.226 

626 

190 

6.15688 

60.98 

0*06 

26.697 

60.663 

1.30180 

0.156 

0.225 

635 

195 

6.27326 

62.80 

0.04 

29.697 

61.567 

1.30766 

0.157 

0.224 

644 

200 

6.38926 

66.60 

0.04 

30.696 

62.687 

1.31331 

0.157 

0.224 

653 

205 

6.50696 

66.60 

0.04 

31.292 

63.805 

1.31883 

0.157 

0.223 

661 

210 

6.62039 

68.18 

0.07 

32.064 

66.921 

1.32621 

0.157 

0.223 

670 

215 

6.73557 

69.96 

0.07 

32.662 

66.035 

1.32965 

0.157 

0.223 

676 

22 0 

6.85052 

71.73 

0.07 

33.676 

67.167 

1.33657 

0. 157 

0.222 

687 

225 

6.96526 

73.51 

0.07 

36.666 

68.257 

1.33956 

0.157 

0.222 

695 

230 

5.07982 

75.26 

0.07 

35.256 

69.366 

1.36663 

0.157 

0.222 

703 

235 

5.19621 

77.01 

0.07 

36.066 

50 . 676 

1.36919 

0.156 

0.221 

U1 

250 

5.30865 

78.76 

0.06 

36.635 

51.500 

1.35385 

0. 156 

0.221 

718 

255 

5.62256 

80.51 

0.06 

37.623 

52.685 

1.35861 

0.156 

0.221 

726 

250 

5.53650 

82.25 

0.06 

38.611 

53.789 

1.36207 

0.156 

0.221 

734 

255 

5.65036 

83.99 

0.06 

39.197 

56.692 

1.36726 

0.156 

0.221 

741 

260 

5.76607 

85.72 

0.06 

39.966 

55.996 

1.37152 

0.156 

0.220 

749 

265 

5.87770 

87.66 

0.06 

60.769 

57.095 

1.37571 

0*156 

0.220 

756 

270 

5.99123 

49.18 

0.06 

61.556 

56.196 

1.37983 

0.156 

0.220 

763 

275 

6.10668 

90.91 

0.06 

62.339 

59.295 

1.30386 

0* 15b 

0.220 

771 

280 

6.21606 

92.63 

a. 05 

63.123 

60.395 

1.38782 

0.156 

0.220 

778 

28 5 

6.33133 

96.36 

0.05 

63.907 

61.693 

1.39171 

0.156 

0.220 

785 

29 0 

6.66656 

96.08 

0.05 

66.691 

62.591 

1.39553 

0.156 

0.220 

792 

29 5 

6.55769 

97.79 

0.05 

65.676 

63.669 

1.39928 

0. 156 

0.219 

799 

300 

6.67078 

99.51 

0.05 

66.257 

66.786 

1.60297 

0.156 

0.219 

806 

310 

6.89679 

102.96 

0.05 

67.822 

66*976 

1.61016 

0. 156 

0.219 

819 

320 

7.12260 

106.36 

0.05 

69.386 

69.170 

1.61712 

0.156 

0.219 

832 

330 

7.36823 

109.77 

0.05 

50.969 

71.359 

1.62386 

0.156 

0.219 

846 

350 

7.57370 

113.18 

0.06 

52.512 

73.560 

1.63039 

0.156 

0.219 

858 

350 

7.79903 

116.59 

0.06 

56.073 

75.736 

1.63673 

0.156 

0.219 

871 

360 

8.02626 

119.99 

0.06 

55.635 

77.923 

1.66289 

0.156 

0.219 

884 

370 

8.26933 

123.39 

0.06 

57.196 

80.110 

1.66080 

0.156 

0.219 

896 

380 

8.67632 

126.78 

0.06 

58.757 

82.296 

1.65671 

0.156 

0.219 

908 

390 

8.69923 

130.10 

0.06 

60.318 

86.681 

1*66039 

0.156 

0.219 

920 

50 0 

8.92606 

133.57 

0.06 

61.079 

86.667 

1.66592 

0.156 

0.219 

932 

510 

9.16879 

136.96 

0.06 

63.661 

80.852 

1.67132 

0.156 

0.219 

943 

520 

9.37366 

168.36 

0.06 

65.002 

91.038 

1.67659 

0.156 

0.219 

955 

53 0 

9.59808 

163.73 

0.06 

66.566 

93.226 

1.60173 

0.156 

0.219 

966 

55 0 

9.82263 

167.11 

0.03 

68.127 

95.610 

1.68676 

0.156 

0.219 

977 

55 0 

10.06716 

150.69 

0.03 

69.690 

97.597 

1.69167 

0. 156 

0.219 

988 

56 0 

10.27160 

153.87 

0.03 

71.256 

99.786 

1.69668 

0.156 

0.219 

999 

570 

10.69601 

157.25 

0.C3 

72.819 

101.973 

1.50118 

0.156 

0.219 

1010 

580 

10.72038 

160.63 

0.03 

76.305 

106.162 

1.50579 

0. 156 

0.219 

1021 

59 0 

10.96671 

166.00 

a. 03 

75.952 

106.352 

1.51031 

0. 15 7 

0.219 

1031 

50 0 

11.16901 

167.38 

0.03 

77.520 

108.563 

1.51676 

0. 157 

Q.219 

1041 

510 

11.39328 

170.75 

0.03 

79.090 

110.736 

1.51908 

0. 157 

0.219 

1052 

52 0 

11.61752 

176.13 

0.03 

80.662 

112.930 

1.52336 

0.157 

0.220 

1062 

53 0 

11.86173 

177.50 

0.03 

82.235 

115.126 

1.52752 

0.157 

0.220 

1072 

550 

12.06591 

160.87 

0.03 

83.010 

117.326 

1.53163 

0. 157 

0.220 

1082 

55 0 

12.29007 

186.26 

0.03 

65.387 

119.523 

1.53567 

0.156 

0.220 

1092 

56 0 

12.51620 

167.61 

0.03 

86.965 

121.725 

1.53963 

0.158 

0.220 

1101 

570 

12.73031 

190.98 

0.03 

88.567 

123.929 

1.56353 

0.154 

0.220 

1111 

580 

12.96261 

196.35 

0.03 

90.130 

126.136 

1.56737 

0.156 

0.221 

1120 

590 

13.18668 

197, 72 

0.03 

91.716 

126.363 

1.55116 

0.159 

0.221 

1130 

600 

13.61056 

201.09 

0.03 

93.305 

130.556 

1.55686 

0. 159 

0.221 

1139 


• TWO-PHASE 90UNOARY 
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C-2a 


THERHODY NAHIC PROPERTIES OF OXYGEN 


15 PSIA ISOBAR 


TEMPERATURE 

DENSITY 

V < DH/QV)p 

VOP/OU^ 

-V {DP/OVly 

OEG. R 

L8/CU FT 

0TU/LB 1 

PSIA-3U FT/BTU PSIA 

• 97.653 

81.57107 

213.52 

14.634 

170596.05 

100 

61.24433 

212.13 

14 .541 

166531.06 

105 

60.46036 

206.67 

14.32 0 

157311.72 

110 

79.71166 

205.55 

14.091 

146436.61 

115 

76.93777 

202.17 

13.656 

139695.96 

120 

76.15816 

198.74 

13.613 

131679.09 

125 

77.37227 

195.24 

13.365 

123776.10 

130 

76.57949 

191.67 

13.111 

116177.17 

135 

75.77910 

188.04 

12.652 

106672.61 

14 0 

74.97033 

164.33 

12 .569 

101652.86 

145 

74.15229 

160.54 

12.322 

95108.61 

150 

73.32396 

176.67 

12.051 

66630.61 

155 

72.48427 

172.70 

11.776 

62409.61 

160 

71.63166 

166.64 

11.499 

76437.36 

• 162.677 

71.16976 

166.43 

11.349 

73336.95 

• 162.677 

0.26469 

33.77 

2.176 

14.47 

16 5 

0.26026 

34.32 

2.176 

14.49 

170 

0.27122 

35.49 

2.174 

14.53 

175 

0.26279 

36.66 

2.173 

14.57 

160 

0.25491 

37.82 

2.172 

14.61 

165 

0.24752 

38.97 

2.171 

14.64 

190 

0.24056 

40.12 

2.171 

14.67 

195 

0.23401 

41.27 

2.170 

14.70 

200 

0.22763 

42.41 

2.170 

14.72 

205 

0.22196 

43.54 

2.169 

14.74 

210 

0.21643 

44.67 

2.169 

14.76 

215 

0.21117 

45.60 

2.166 

14.77 

220 

0.20616 

46.93 

2.166 

14.79 

225 

0.20140 

46.05 

2.167 

14. SO 

230 

0.19666 

49.17 

2.167 

14.62 

235 

0.19252 

50.29 

2.167 

14.63 

240 

0.16636 

51.41 

2.167 

14.64 

245 

0.18442 

52.52 

2.166 

14.65 

25 0 

0.16062 

53.64 

2 . 166 

14.66 

255 

0.17690 

54.75 

2.166 

14.66 

26 0 

0.17349 

55.66 

2.166 

14.67 

265 

0.17013 

56.97 

2.166 

14.66 

27 0 

0.16691 

56.08 

2.165 

14.89 

275 

0.16301 

59.19 

2.165 

14.69 

260 

0.16062 

60 .29 

2.165 

14.90 

265 

0.15794 

61.40 

2.165 

14.90 

29 0 

0.15517 

62.50 

2.165 

14.91 

295 

0.15249 

63.61 

2.165 

14.91 

300 

0.14991 

64.71 

2.164 

14.92 

310 

0.14499 

66.92 

2.164 

14.93 

320 

0.14040 

69.12 

2 .164 

14.93 

33 0 

0.13609 

71.32 

2.164 

14.94 

340 

0.13204 

73.53 

2.163 

14.94 

35 0 

0.12622 

75.73 

2.163 

14.95 

36 0 

0.12462 

77.93 

2.162 

14.95 

370 

0.12122 

60.14 

2.162 

14.96 

300 

0.11600 

62.35 

2.161 

14.96 

390 

0.11495 

64.55 

2.160 

14.96 

400 

0.11206 

66.77 

2.169 

14.97 

410 

0.10930 

66.96 

2.159 

14.97 

420 

0.10666 

91.20 

2.156 

14.97 

430 

0.10419 

93.42 

2.157 

14.97 

44 0 

0.10161 

95.65 

2.155 

14.96 

450 

0.09953 

97.69 

2.154 

14.96 

46 0 

0.09736 

100.13 

2.152 

14.96 

470 

0.09527 

102.37 

2.151 

14.98 

490 

0.09326 

104.63 

2 . 149 

14.98 

49 0 

0.09137 

106.69 

2.147 

14.98 

500 

0.06953 

109.16 

2.145 

14.99 

510 

0.06777 

111.44 

2.142 

14.99 

520 

0.06606 

113.73 

2.140 

14.99 

530 

0.06445 

116.03 

2.137 

14.99 

540 

0.06266 

116.33 

2.135 

14.99 

55 0 

0.06137 

120.65 

2.132 

14.99 

56 0 

0.07991 

122.96 

2.129 

14.99 

570 

0.07650 

125.32 

2.125 

14.99 

560 

0.07715 

127.67 

2.122 

14.99 

590 

0.37564 

130 .03 

2.116 

14.99 

60 0 

0.07457 

132.41 

2.115 

14.99 


• TMO-PHASE BOUNDARY 


(OV/DTl/V 

THERMAL 

VISCOSITY 

THERMAL 

01 ELECTRIC 

pranotl 

r CONDUCTIVITY 

OIFFUSIVITY 

CONSTANT 

NUMBER 

1 / OEG. R 8TU/FT-HR-R 

lb/ft-sec 

SQ FT/HR 





X ID 5 




0.0016631 

0.11156 

41.642 

0.00344 

1.56671 

5.3455 

0.0016751 

0.11094 

39.940 

0.00343 

1.566Q9 

5.1556 

0.0019042 

0.10941 

36.267 

0.00342 

1.55996 

4.7460 

0.0019350 

0.10700 

32.962 

0.00340 

1.55361 

4.3761 

0.0019678 

0.10612 

29.991 

0.00338 

1.54763 

4.0475 

0. C020027 

0.10437 

27.310 

0.00336 

1.54143 

3.7503 

0.0020401 

0.10256 

24.914 

0.00333 

1.53519 

3.4632 

0.0020601 

0.10069 

22.753 

0.00330 

1.52691 

3.2432 

0. 0 U 21231 

0.09676 

20.606 

0.00326 

1.52259 

3.0277 

0.0021695 

0.09681 

19.060 

0.00323 

1.51622 

2.8343 

0.0022190 

0.09461 

1 7 . 46 7 

0.00319 

1.50979 

2.6610 

0.0022743 

0.09276 

16.072 

0.00315 

1.50330 

2.5061 

0.0023338 

0.09066 

14. 796 

0.00310 

1.49675 

2.3679 

0.0023990 

0.06657 

13.653 

0.00306 

1.49011 

2.2451 

0.0024366 

0.06743 

13.067 

0.00303 

1.40652 

2.1853 

0.0066112 

0.00495 

0.461 

0.07558 

1.00169 

0.7721 

0.0066855 

0.90502 

0.466 

0.07807 

1.00167 

0 .7700 

0.0064316 

0.00517 

0.462 

0.08352 

1.00161 

0.7660 

0.0061999 

0.00532 

0.496 

0.06912 

1.00156 

0.7626 

0.0059667 

0.00546 

0.510 

0.09466 

1.00151 

0.7595 

0.0057900 

0.00563 

0.524 

0.10075 

1.00147 

0.7569 

0.0056075 

0.00576 

0.536 

0.10679 

1.00143 

0.7545 

0.0054376 

0.00593 

0.553 

0*11296 

1.00139 

0.7524 

0.0052790 

0.00606 

0.567 

0*11930 

1.00135 

0.7505 

0. OG 51304 

0.00624 

0.561 

0.12576 

1.00132 

0.7466 

0.0049906 

0.00639 

0.595 

0.13240 

1.00129 

0.7472 

0.0046594 

0.00654 

0.609 

0.13916 

1.00125 

0.7458 

0.0047354 

0.90669 

0.623 

0.14607 

1.00123 

0.7445 

0 . 0 Q 46161 

0.00684 

0.637 

0.15312 

1.00120 

0.7434 

0.0045069 

0.00699 

0.651 

0.16031 

1.00117 

0.7423 

0.0044014 

0.00714 

0.665 

0.16764 

1.00114 

0.7413 

0.0043011 

0.00729 

0.676 

0.1751C 

1.00112 

0 .7404 

0.0042056 

0.00744 

0.692 

0.16271 

1.00110 

0.7395 

0.0041145 

0.00759 

0.706 

0.19045 

1.00107 

0.7367 

0.0040275 

0.00774 

0.719 

0.19637 

1.00105 

0.7376 

0 • C 039444 

0.00769 

0.733 

0.20642 

1.00103 

0.7369 

0.0036647 

0.00604 

0.747 

0.21461 

1.00101 

0.7361 

0.0037885 

0.00619 

0.760 

0.22291 

1.00099 

0.7354 

0.0037153 

0.00633 

0.773 

0.23133 

1.00097 

0.7340 

0.0036450 

0.00646 

0.787 

0.23966 

1.00096 

0.7342 

0.0035775 

0.00662 

0.800 

0.24854 

1.00094 

0.7337 

0.0035125 

0.00677 

0.613 

0.25733 

1.00092 

0.7332 

0.0034500 

0.00891 

0.626 

0 .26624 

1.00091 

0.7327 

0.0033697 

0.00905 

0.839 

0.27527 

1.00069 

0.7323 

0.0032755 

0.00933 

0.665 

0.29370 

1.00086 

0.7315 

0.P031690 

0.00961 

0.691 

0.31261 

1.10063 

0.7308 

0.0030694 

0.00969 

0.916 

0.33196 

1.00061 

0.7301 

0.0029761 

0.01117 

0.941 

0.35183 

1.00078 

0.7295 

0.0026664 

0.01044 

0.966 

0.37213 

1.00076 

0.7290 

0.0026056 

0.01071 

0.991 

0.39269 

1.00074 

0.7285 

0.0027260 

0.01097 

1.015 

0.4140 7 

1.00072 

0.7261 

0.0026544 

0.01124 

1.039 

0.43569 

1.00070 

0.7277 

0.0025646 

0.01150 

1.063 

0.45773 

1.00066 

0.7274 

0.0025166 

0.01176 

1.067 

0.46019 

1.00067 

0.7270 

0.0024562 

0.01202 

1. 110 

0.50305 

1.00065 

0.7266 

0.0023966 

0.01227 

1.133 

0.52631 

1.00063 

0.7265 

0.0023399 

0.01253 

1.156 

0.54996 

1.00062 

0.7263 

0.0022656 

0.01276 

1.179 

0.57399 

1.00060 

0.7262 

0.0022341 

0.01303 

1.201 

0.59636 

1.00059 

0.7261 

0.0021650 

0.01327 

1.223 

0.62313 

1.00056 

0.7260 

0.0021379 

0.01352 

1.245 

0.64623 

1.00057 

0.7259 

0.0020926 

0.01376 

1.267 

0.67367 

1.00055 

0.7259 

0.0020495 

0.01400 

1.269 

0.69944 

1.00054 

0.7260 

0.0020081 

0.01424 

1.310 

0.72553 

1.00053 

0.7260 

0.0019663 

0.01440 

1.331 

0.75192 

1.00052 

0.7262 

0.0019300 

0.01471 

1.352 

0.77663 

1.00051 

0.7263 

0.0016933 

0.01495 

1.373 

0.60565 

1.00050 

0.7265 

0.0016579 

0.01516 

1.394 

0.83295 

1.00049 

0.7267 

0.0016236 

0.01541 

1.414 

0.66054 

1.00046 

0.7270 

0.0017910 

0.01564 

1.434 

0.66641 

1.00047 

0.7273 

0.0017593 

0.01566 

1.454 

0.91655 

1.00047 

0. 7277 

0.0017267 

0.01609 

1.474 

0.94496 

1.00046 

0.7281 

0.0016992 

0.01631 

1.494 

0.97364 

1.00045 

0.7265 

0.0016707 

0.01654 

1.514 

1.00257 

1.00044 

0.7290 
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C-2a 


thermooynamic properties of oxygen 


2D PS IA ISOSAP 


TEMPERATURE 

VOLUME 

ISOTHERM 

ISOCHORE 

INTERNAL 



DERIVATIVE 

DERIVATIVE 

ENERGY 

DEG. R 

CU FT/L0 

CU FT-PSIA/LB 

PSIA/R 

8TU/LS 


* 97.060 0.01226 

2091.72 

317.9 

•63.213 

100 0.01231 

2050.21 

312.3 

•62.362 

105 0.01242 

1955.12 

299.6 

-60.374 

110 0.01254 

1662.64 

267.3 

•76.366 

115 0.01267 

1772.71 

275.3 

-76.397 

120 0.01279 

1665.26 

263.7 

-74.4C8 

125 Q. 01292 

1600.24 

252.5 

-72.416 

130 0.01306 

1517.58 

241.7 

-70.426 

135 0.01320 

1437.22 

231.2 

-68.431 

140 0.01334 

1359.10 

221.0 

-66.434 

145 0.31349 

1263.14 

211. 1 

-64.433 

150 0.01364 

1209.30 

201.6 

-62.427 

155 0.01360 

1137.49 

192.4 

-60.415 

160 0.01396 

1067.65 

163.4 

-56.397 

165 0.31413 

999.72 

174.7 

-56.370 

• 167.816 0.01423 

962.27 

170.0 

-55.224 

• 167.016 2.69553 

51.53 

0.13 

25.096 

170 2.73531 

52.36 

0.13 

25.459 

175 2.82566 

54.33 

0.12 

26.283 

100 2.91579 

56.26 

0.12 

27.103 

165 3.00519 

56.16 

0.11 

27.916 

190 3.09412 

60.04 

0.11 

26.730 

195 3.16264 

61.91 

0.11 

29.539 

200 3.27079 

63.76 

0.10 

30.346 

205 3.35662 

65.59 

a. io 

31.150 

210 3.44616 

67.42 

0.10 

31.952 

215 3.53344 

69.23 

0.10 

32.752 

220 3.62049 

71.04 

0.09 

33.550 

225 3.70732 

72.63 

0.09 

34.347 

230 3*79396 

74.62 

0.09 

35.143 

235 3.86043 

76.41 

0.09 

35.937 

240 3.96674 

78.16 

0.09 

36.730 

245 4.35290 

79.95 

0.06 

37.522 

250 4.13693 

81.71 

0.06 

36.313 

255 4.22484 

83.47 

0.06 

39.104 

260 4.31063 

65.23 

0.06 

39.693 

265 4.39632 

66.96 

0.06 

40.662 

270 4.40192 

66.73 

0.06 

41.470 

275 4.56742 

90*47 

0.07 

42.257 

260 4.65204 

92.21 

0.07 

43.044 

285 4.73819 

93.95 

0.07 

43.630 

290 4.62346 

95.66 

0.07 

44.616 

295 4.90867 

97.41 

0*0 7 

45.402 

300 4.99382 

99.14 

0.07 

46.167 

310 5.16394 

102.59 

0.07 

47.755 

320 5.33366 

106.03 

0.06 

49.323 

330 5.50359 

109.47 

0.06 

50.669 

340 5.67317 

112.90 

0.06 

52 • 455 

350 5.84261 

116.32 

0.06 

54.019 

360 6.01192 

119.74 

0.06 

55.503 

370 6.16112 

123.15 

0.05 

57.147 

300 6.35022 

126.56 

0.05 

56.710 

390 6.51922 

129.97 

0.05 

60.273 

400 6.60014 

133.37 

0.05 

61.635 

41Q 6.65699 

136.77 

0.05 

63.396 

420 7.32577 

140.17 

0.05 

64.961 

430 7.19449 

143.56 

0.05 

66.525 

440 7.36315 

146.96 

0.05 

66.069 

450 7.53175 

150 .35 

0.04 

69.653 

460 7.70031 

153.74 

0.04 

71.218 

470 7.06003 

157.12 

0.04 

72.764 

460 0.03731 

160.51 

0.04 

74.351 

490 8.20574 

163.09 

0.04 

75.919 

500 6.37414 

167.27 

0.04 

77.468 

510 6.54251 

170.65 

0.04 

79.059 

520 0.71065 

174.03 

0.04 

60.631 

530 6.07916 

177.41 

a. 04 

62.205 

540 9.04745 

160.79 

0.04 

63.761 

550 9.21571 

164.17 

0.04 

65.358 

560 9.38395 

107.54 

0.04 

66.936 

570 9.55216 

190.92 

a. 04 

66.529 

500 9.72036 

194.29 

0.03 

90.104 

590 9.60053 

197.66 

0.03 

91.690 

600 10.05669 

201.04 

0.03 

93.279 


* TWO-PHASE BOUNOARY 


ENTHALPY 

ENTROPY 

c v 

Cp 

VELOCITY 
OF SOUND 

BTU/LB 

BTU/LB-R 

BTU / LB 

-R 

FT/SEC 


-63.166 

0.50126 

0 . 266 

0.390 

3 005 

-62.316 

0.50906 

0 . 264 

0.390 

3701 

-80.326 

0.52927 

0. 260 

0.396 

3723 

-78.339 

0.54777 

0.256 

0.396 

3664 

-76.350 

0.56545 

0. 252 

0 .390 

3603 

-74.361 

0.56239 

0.246 

0.390 

3541 

-72.370 

0.59064 

0.244 

0.396 

3477 

-70.377 

0.61427 

0.241 

0.399 

3413 

-66.362 

0.62933 

0.237 

0.399 

3347 

-66.364 

0.64306 

0.234 

0.400 

3279 

-64.363 

0.65790 

0.231 

0.401 

3211 

-62.376 

0.67151 

0.220 

0.402 

3141 

-60.364 

1.66470 

0.225 

0*403 

3070 

-56.345 

0.69752 

0.223 

0.405 

2 996 

-56.317 

0.71000 

0.220 

0.406 

2925 

-55.171 

0.71669 

0.219 

0.406 

2863 

35.061 

1.25444 

0.160 

0.233 

590 

35.590 

1.25746 

0 . 160 

0.233 

594 

36.749 

1.26416 

0* 159 

0.231 

604 

37.901 

1.27067 

0. 159 

0.230 

614 

39.046 

1.27696 

0. 159 

0.229 

623 

40.189 

1.26305 

0. 150 

0.226 

633 

41.326 

1.26695 

0. 156 

0.227 

642 

42.459 

1.29469 

0.150 

0.226 

651 

43.566 

1.30026 

0.156 

0.226 

659 

44.714 

1.30569 

0.157 

0.225 

660 

45.636 

1.31096 

0. 157 

0.224 

676 

46.959 

1.31613 

0. 157 

0.224 

665 

46.077 

1.32116 

0. 157 

0.223 

693 

49.193 

1.32607 

0.157 

0.223 

701 

50.306 

1.33006 

0.157 

0.223 

709 

51.421 

1.33555 

0. 157 

0.222 

717 

52.532 

1.34013 

0. 157 

0.222 

725 

53.642 

1.34461 

0.157 

0.222 

732 

54.750 

1.34900 

0. 156 

0.222 

740 

55.657 

1.35330 

0.156 

0.221 

748 

56.963 

1.35752 

0.156 

0.221 

755 

56.066 

1.36165 

0. 156 

0.221 

762 

59.173 

1.36570 

0.156 

0.221 

770 

60.276 

1.36967 

0.156 

0.221 

777 

61.376 

1.37350 

0.156 

0.220 

784 

62.460 

1.37741 

0.156 

0.220 

791 

63.561 

1.36117 

0.156 

0.220 

790 

64.601 

1.36407 

0.156 

6.220 

005 

66.660 

1.39206 

0.156 

0.220 

010 

69.077 

1.39905 

0.156 

0.220 

832 

71.272 

1.40561 

0.156 

0.219 

645 

73.465 

1.41236 

0.156 

0.219 

656 

75.657 

1.41671 

0. 156 

0.219 

071 

77.646 

1.42466 

0.156 

0.219 

063 

60.036 

1.43066 

0.156 

0.219 

096 

62.227 

1.43672 

0. 156 

0.219 

900 

64.416 

1.44241 

0.156 

0.219 

920 

66.605 

1.44795 

0. 156 

0.219 

931 

66.793 

1.45335 

0.156 

0.219 

943 

90.961 

1.45662 

0. 156 

0.219 

955 

93.169 

1.46377 

0.156 

0.219 

966 

95.356 

1.46660 

0 . 156 

0.219 

977 

97.547 

1.47372 

0. 156 

0.219 

966 

99.736 

1.47053 

0.156 

0.219 

999 

101.926 

1.46324 

0.156 

0.219 

1010 

104.117 

1.48706 

0.156 

0.219 

1021 

106.309 

1.49236 

0.157 

0.219 

1031 

106.502 

1.49661 

0.157 

0.219 

1041 

110.696 

1.50115 

0.157 

0.219 

1052 

112.691 

1.50542 

0.157 

0.220 

1062 

115.069 

1.50960 

0. 157 

0.220 

1072 

117.266 

1.51371 

0. 157 

0.220 

1062 

119.466 

1.51775 

0. 15 0 

0.220 

1 Q92 

121.691 

1.52172 

0. 150 

0.220 

1101 

123.696 

1.52562 

0.150 

0.221 

1111 

126.103 

1.52946 

0. 156 

Q. 221 

1120 

126.312 

1.53323 

0 . 159 

0.221 

1130 

130.524 

1.53695 

0. 159 

0.221 

1139 
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C-2a 


THERMODYNAMIC PROPERTIES OF OXYGtN 


20 PSIA ISOBAR 


TEMPERATURE 

OENSITY 

V (DH/OVJp 

V (DP/DUJy 

-VtOP/DVlp 

(ov/oryv 

thermal 

VISCOSITY 

THERMAL 

DIELECTRIC 







CONDUCTIVITY 


DIFFUSIVITY 

CONSTANT 

OEG. 

R 

LB/CU FT 

BTU/LB 

PSIA-CU FT/8TU PSIA 

1 /OEG. R 

8TU/FT-MP-R 

LB/ FT -SEC 

SQ FT/HR 










X 10^ 



• 97. 

860 

81.57238 

213.55 

14.634 

170626.97 

0.0016629 

0.11157 

41.649 

0.00344 

1.56672 

100 


81.24677 

212.16 

14.542 

166572.91 

0.0016746 

0.11094 

39.953 

0.00343 

1.56611 

105 


80.48294 

208.90 

14.320 

157353.61 

0.0019036 

0.10942 

36.278 

0.00342 

1.55996 

110 


79.71436 

205.58 

14.092 

148479.14 

0.0019346 

0.10781 

3 2.97 3 

0.0034C 

1.55363 

115 


78.94059 

202.21 

13 .856 

139938.59 

3.0019674 

0.10613 

39.001 

0 .00338 

1.54765 

120 


78.16113 

198.77 

13.614 

131721.96 

0.0020023 

0.10438 

27.328 

0.00336 

1.54145 

12 5 


77.37540 

195.28 

13 .365 

123819.26 

0.0020396 

0.10257 

24.924 

a. 00333 

1.53521 

130 


76.58278 

191.71 

13. Ill 

116220.63 

0.0020795 

C. 10070 

22. 761 

0.0033C 

1.52893 

135 


75.78258 

188 r C8 

12 .853 

106916.37 

0. CG 21225 

0.99678 

20.816 

0.00327 

1.52261 

140 


74,97401 

184.37 

12.589 

101896.97 

0.0021689 

0.09682 

19.067 

0.00323 

1.5 1625 

145 


74.15619 

180.59 

12.322 

95153.04 

8. CO 22190 

0.09482 

17.494 

0.00319 

1.50902 

150 


73.32812 

176.71 

12.051 

88675.39 

0.0022735 

0.09277 

16.078 

0.00315 

1.50334 

15 5 


72.48867 

172.75 

11.777 

82454.98 

0.0023329 

0.99069 

14.805 

0 .00310 

1.4 9676 

160 


71.63654 

168.70 

11.499 

76482.92 

0.0023960 

0.08856 

13.659 

0.00306 

1.49014 

16 5 


70.77026 

164.54 

11.220 

70750.52 

0.0024697 

0.06645 

12.627 

0.00301 

1.48342 

• 167. 

816 

70.27551 

162.15 

11.061 

67624.32 

0.0025133 

0.06523 

12.092 

0.00296 

1.47958 

* 167. 

816 

0. 37096 

34.48 

2.180 

19.12 

0. 0Q6767Q 

0.00516 

0.481 

0.05963 

1.00221 

170 


0.36559 

35.00 

2.179 

19. 15 

0. 0066458 

0.00523 

0.487 

0.06146 

1.00217 

175 


0.35387 

36.19 

2.178 

19.23 

9.0063859 

0.00536 

0.501 

0.06573 

1.00210 

180 


0.34296 

37 .38 

2.176 

19.29 

0.0061496 

0.03553 

0.515 

0.07010 

1.80204 

185 


0. 33276 

38.56 

2.175 

19.35 

0.0059334 

0.00566 

0.529 

0.07457 

1.00198 

190 


0.32319 

39.73 

2.174 

19.40 

0.0057345 

0.00563 

9.543 

0.07916 

1.00192 

19 5 


0.31420 

40.89 

2.174 

19.45 

0.0055507 

P.00598 

0.55 7 

0.06364 

1.00187 

200 


0.30574 

42.04 

2.173 

19.49 

0.0053601 

0.00613 

0.571 

0.06863 

1.00182 

205 


0.29774 

43.20 

2.172 

19.53 

0.0052211 

0.00628 

0.585 

0.09353 

1.00177 

210 


0.29018 

44.34 

2.172 

19.56 

0.0050726 

0.00643 

0.599 

0.09853 

1.00172 

215 


0.28301 

45.49 

2.171 

19.59 

0.0049333 

0.00656 

3.612 

0 .10364 

1.00166 

220 


0.27621 

46.63 

2.171 

19.62 

0.0046025 

0.00673 

9.626 

0.10886 

1.00164 

225 


0.26974 

47. 76 

2.170 

19.65 

0.0046791 

0.00668 

0.640 

0.11416 

1.00160 

230 


0.26358 

48.89 

2.170 

19.67 

0 . C045626 

0.00703 

0.654 

0.11960 

1.90157 

235 


0.2577O 

50. 02 

2.169 

19.69 

0. 0044524 

C. 00716 

0.666 

0.12512 

1.00153 

240 


0.25210 

51.15 

2 . 169 

19.71 

0.0043478 

0.00733 

0.662 

0.13075 

1.00150 

245 


0.24674 

52.27 

2 . 169 

19.73 

0.0042465 

0 *00748 

0.695 

0.13648 

1.00147 

250 


0.24161 

53.40 

2.168 

19.74 

0.0041541 

0.00763 

9.709 

0.14231 

1.00144 

255 


0.23670 

54.52 

2 .168 

19.76 

0.0040640 

0.00776 

0.723 

0.14829 

1.00141 

260 


0.23198 

55.64 

2.168 

19.77 

0.0039781 

0.00793 

0.736 

0.15437 

1.0 0138 

265 


0.22746 

56.75 

2 .168 

19.76 

0.0036960 

0.00607 

0.749 

0.16054 

1.00135 

270 


0.22312 

57.87 

2.167 

19.80 

Q. CC3817S 

0.00822 

0.763 

0.16679 

1.00133 

275 


0.21894 

58.98 

2 .167 

19.81 

0.0037423 

0.90837 

0.776 

0.17313 

1.00130 

28 0 


0.21492 

60.09 

2.167 

19.62 

0.0036702 

0.00851 

0.790 

0.17957 

1.0 0128 

285 


0.21105 

61.21 

2.167 

19.83 

0.0036009 

0.00866 

0.60 3 

0 .18609 

1.00125 

290 


0.20732 

62.32 

2.167 

19.84 

0.0035344 

0.00660 

0.616 

0.19269 

1.00123 

295 


0.20372 

63.43 

2.167 

19.64 

0.0034704 

0.00894 

0.629 

0.19940 

1.00121 

300 


0.20025 

64.54 

2.166 

19.85 

0.0034089 

0.00908 

0.842 

0.20619 

1.00119 

310 


0.19365 

66.75 

2.166 

19.87 

0. C 0 32923 

0.03936 

0.666 

0.22004 

1.00115 

320 


0.18748 

68.96 

2.166 

19.84 

0.0031639 

0 .90964 

0.693 

0.23425 

1.0 0111 

330 


0.18170 

71.18 

2.165 

19.89 

0.0030626 

0.00992 

0.919 

0.24862 

1.00108 

340 


0.17627 

73.39 

2.165 

19.90 

0.0029676 

0 • 01919 

0.944 

0.26373 

1.00105 

350 


0.17116 

75.60 

2.164 

19.91 

0.0028969 

0.01046 

0.966 

0.27696 

1.00102 

360 


0.16634 

77.81 

2.164 

19.92 

0.0026153 

0.01973 

0.993 

0.29457 

1.00099 

370 


0.16178 

80.02 

2.163 

19.92 

0.0027365 

0.01100 

1.017 

0.31047 

1.00096 

380 


0. 15747 

62.23 

2.163 

19.93 

0. 0026621 

0.01126 

1.041 

0.32671 

1.00094 

390 


0.15339 

64.44 

2.162 

19.94 

0. G 0 25916 

0.01152 

1.065 

0.34326 

1.000 91 

400 


0.14952 

86 .65 

2.161 

19.94 

0.0025251 

0.01178 

1.069 

0.36012 

1.00089 

410 


0.14564 

88 .66 

2.160 

19.95 

0.0024619 

0.01204 

1.112 

0.37728 

1.00087 

42 0 


0.14233 

91.10 

2.159 

19.95 

0.0024016 

0.01229 

1.L35 

0 .39474 

1.00005 

43 0 


0.13900 

93.33 

2.158 

19.95 

Q • CO 23447 

0.01255 

1.156 

0.41250 

1.00Q83 

440 


0.13581 

95.56 

2.157 

19.96 

0.0022902 

0.01280 

1.160 

0.43053 

1.0 0081 

45 0 


0.13277 

97.80 

2.155 

19.96 

0.0022383 

0.01305 

1.203 

0 . 44864 

1.00079 

460 


0.12986 

100.04 

2 .154 

19.96 

0.0021667 

0.01329 

1.225 

0.46742 

1.00077 

470 


0.12706 

102.29 

2 .152 

19.97 

0.0021413 

0.01354 

1.247 

0.48626 

1.90076 

480 


0.12442 

104.55 

2.150 

19.97 

0.0020959 

0.01376 

1.269 

0 .50535 

1.00074 

49 0 


0.12167 

106.62 

2 . 148 

19.97 

0. 0020525 

0.01402 

1.290 

0.52470 

1.00072 

500 


0.11942 

109.09 

2 . 146 

19.96 

0.0020108 

0.01426 

1.312 

0.54426 

1.9 0071 

510 


0.11706 

111.37 

2.144 

19.98 

0.0019706 

0.91449 

1.333 

0.56407 

1.0 0 0 7 0 

520 


0.11480 

113.66 

2 .141 

19.98 

0.0019324 

0.01473 

1.354 

0.58412 

1.0 0 060 

530 


0.11262 

115.96 

2.139 

19.96 

0.0018954 

0.01496 

1.374 

0.60440 

1.00067 

54 0 


0.11053 

118.27 

2.136 

19.98 

0.0016599 

0.01519 

1.395 

0.62469 

1.0 0066 

55 0 


0.10651 

120.59 

2.133 

19.98 

0.0016257 

0.01542 

1.415 

0.64559 

1.0 0064 

56 0 


0.10656 

122.92 

2.130 

19.99 

0.0017927 

0.01565 

1.436 

0.66651 

1.00063 

570 


0.10469 

125.26 

2.126 

19.99 

0.0 fl 176 09 

0.01586 

1.456 

0.66762 

1.00062 

580 


0.10266 

127.62 

2.123 

19.99 

0.0G17302 

C.0161P 

1*476 

0.70894 

1.00061 

590 


0. 10113 

129.98 

2.120 

19.99 

0.0017006 

0.01633 

1.495 

0.73046 

1.0 0060 

600 


0 .09944 

132.36 

2.116 

19.99 

0.0016720 

0 .01655 

1.515 

0.75217 

1.00059 


* TWO-PHASE 0OUNDARY 


PRANOTL 

NUMBER 


5.3461 

5.1566 

4.7472 

4.3792 

4.0465 

3.7512 

3.4641 

3.2440 

3.0284 

2.8350 

2.6617 
2.5067 
2.3684 
2.2456 
2.1369 
2.0615 
0.7824 
0.7 600 
0.7750 
0 .7707 
0.7669 
0.7636 

3.7606 
0.7580 
0.7557 
0.7536 
0.7517 
0.7500 
0.7484 
0 .7470 
0 .7456 
0.7444 

Q.7433 
0.7423 
0.7411 
0.7399 
0.7389 
0.7380 
D . 7372 
0.7365 
0.7358 
0 .7352 

0.7346 

0.7341 

0.7331 

0.7323 

0.7315 

0.7308 

0.7301 

0.7296 

0.7291 

0.7286 

0.7282 

0.7278 

0.7275 

0.7272 

0.7270 

0.7268 

0.7266 

0.7265 

0.7264 

0.7264 

0.7264 

0.7265 

0.7266 

0.7267 

0.7269 

0.7271 

0.7274 

0.7277 

0.7280 

0.7284 

0.7286 

0.7292 
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2a 


THERMODYNAMIC PROPERTIES OF OXYGlN 


2 5 PSIA ISO0AR 


TEMPERATURE 

VOLUME 

ISOTHERM 

ISOCHORE 

INTERNAL 

ENTHALPY 

ENTROPY 

c v 


VELOCITY 




DERIVATIVE 

derivative 

ENERGY 





OF SOUND 

DEG. 

R 

CU ft/lb 

CU ft-psia/lb 

»SIA/R 

BTU/L0 

8TU/IB 

0TU/LB-R 

BTU / 

L 9 -R 

FT/SEC 

* 97. 

.867 

0.31226 

2092.0* 

317.9 

-43.212 

-83.156 

C .53126 

0.266 

0.398 

3605 

100 


0.01231 

2050.66 

112.3 

-92.36* 

-62.307 

0.5098* 

0.26* 

0 .396 

3761 

105 


0.012*2 

1955.54 

2 99.6 

-80.376 

-60 .319 

0.52925 

0. 26 0 

0.396 

3723 

110 


0.0125* 

1863.11 

247.3 

-76.388 

-78.330 

0.5*775 

0.256 

0.396 

366* 

115 


0.01267 

1773.18 

275.3 

-76 ,*C0 

-76.341 

0.565*3 

C . 252 

0.398 

3601 

120 


0.01279 

1665. 75 

263.8 

-7*. *11 

-74.352 

0.58236 

C . 2*9 

0.396 

35*1 

125 


0.01292 

1600.73 

252.6 

-72.421 

-72.361 

0.59662 

0.2*4 

0.396 

3*76 

130 


0.01306 

1514.08 

2*1. 7 

-70.429 

-7J.366 

0.61*2* 

0.2*1 

0.399 

3*13 

135 


0.01320 

1*37.73 

231.2 

-66.435 

-68.374 

0.62930 

0 . 237 

0.399 

33*7 

1*0 


0.0133* 

1359.62 

221.0 

-66.436 

-66.376 

0.6*383 

0.23* 

0.400 

3280 

1*5 


0.013*4 

1263.66 

211.2 

-6*. *37 

-64.374 

0.65788 

0. 231 

0.401 

3211 

150 


0.0136* 

1209.8* 

201.6 

-62.431 

-62.366 

0 .671*6 

0. 226 

0 .402 

31*2 

155 


0.01379 

1138.0* 

192.* 

-60.420 

-6L .356 

0 .64*67 

0. 225 

0 .403 

3071 

150 


0.01396 

1066.22 

183.* 

-56.401 

-56.337 

0 .69749 

0.223 

0.405 

2 999 

155 


0.01*13 

1000.30 

174.6 

-56.375 

-56.310 

0.70997 

0.220 

0 .406 

2925 

170 


0.01*31 

93*. 22 

166.* 

-54.339 

-54.272 

0.72213 

0.218 

0.408 

2 850 

♦ 1 72 , 

051 

0.01*38 

907.63 

163.0 

-53.500 

-53.434 

0.72703 

0.217 

0.409 

2 619 

* 172. 

051 

2.19*10 

51.99 

0.16 

25.564 

35.741 

1.24511 

0.161 

0.236 

595 

175 


2.23769 

53.16 

0.16 

26.076 

36.437 

1.24912 

0. 161 

0.235 

601 

ISO 


2.31106 

55.17 

0 .15 

26.910 

37.609 

1.25572 

0. 160 

0.23* 

611 

145 


2.38346 

57.1* 

0.15 

27.737 

36.773 

1.26210 

0.160 

0.232 

620 

190 


2. *5616 

59.08 

0.1* 

26.560 

39.930 

1.26427 

0.159 

0.231 

630 

195 


2.52402 

61.03 

0 .1* 

29.376 

41.061 

1.27425 

0.159 

0. 230 

639 

200 


2.599*9 

62.90 

0.13 

30.193 

42.227 

1.28006 

0. 159 

0.229 

6*6 

205 


2.67063 

6*. 78 

0.13 

31.005 

43.366 

1.26569 

0.15 8 

0.228 

657 

210 


2. 7*1*6 

66.65 

0.13 

31.614 

44.505 

1.29117 

0. 158 

0.227 

666 

215 


2.41203 

68.50 

0.12 

32.620 

45.636 

1.29650 

0. 156 

0.226 

67* 

>20 


2.48235 

70.3* 

0.12 

33.425 

*6.766 

1.30170 

0. 154 

0.226 

663 

225 


2.952*5 

72.17 

0.12 

34.227 

47.695 

1.30676 

0.157 

0.225 

691 

230 


3.02235 

7 3.98 

0*11 

35.028 

49.019 

1.31171 

5.157 

0.225 

699 

23 5 


3.09208 

75.79 

0.11 

35.627 

50.141 

1.31653 

0.157 

0.22* 

704 

2*0 


3.1616* 

77.60 

0.11 

36.624 

51.260 

1.3212* 

0. 157 

0.22* 

716 

2*5 


3.23106 

79.39 

0.11 

37.420 

52,376 

1.32565 

0. 157 

0.223 

723 

25 0 


3.3003* 

61.16 

a • 1 9 

36.215 

53.494 

1.33036 

0.157 

0.223 

731 

255 


3.369*9 

62.96 

0.10 

39.0C9 

54.606 

1.33*77 

0.157 

0.223 

739 

26 0 


3. *3453 

4*. 73 

0.10 

39.602 

55.720 

1.33909 

0.157 

0.222 

7*6 

265 


3.507*6 

66.50 

0.10 

40.594 

56.631 

1.34332 

0.157 

0 .222 

754 

27 0 


3.57630 

68.27 

0.09 

41.365 

57.941 

1.34747 

0.157 

0.222 

761 

275 


3.6*50* 

90.03 

0.09 

42.175 

59.049 

1.35154 

0.156 

0.222 

769 

24 0 


3. 71370 

91.78 

t.09 

42.965 

60.156 

1.35553 

0*156 

0.221 

776 

245 


3. 78228 

93.53 

0.09 

*3.753 

61.263 

1.35 945 

0.156 

0.221 

783 

290 


3.45080 

95.26 

0.09 

*4.5*2 

62.366 

1.36329 

0. 156 

0.221 

790 

295 


3.9192* 

97.03 

0.09 

45.329 

63.473 

1.36707 

0.156 

0.221 

797 

300 


3.98762 

94.77 

0 . C 6 

46.116 

64.576 

1.37076 

0. 156 

0 .221 

604 

31 0 


*.12*21 

102.2* 

0.06 

47.669 

66.761 

1.37601 

0. 156 

0.220 

618 

320 


* • 26060 

105. 71 

0.08 

49.260 

68.963 

1.36500 

a . 156 

0.220 

631 

330 


*.39680 

109. 17 

0.06 

50.829 

71.184 

1.39177 

0. 156 

0 .220 

644 

3*0 


*.53245 

112.61 

0*07 

52.396 

73.362 

1.39833 

0.156 

0.220 

857 

350 


*•66475 

116.05 

0.37 

53.965 

75.578 

1.40470 

0.156 

0.220 

870 

36 0 


*.40*53 

119. *9 

0.07 

55.531 

77.773 

1.41068 

0. 156 

0.219 

863 

37 0 


*.9*019 

122.92 

0.07 

57.097 

79.967 

1.41669 

0 . 156 

0.219 

895 

340 


5.07575 

126.3* 

0.07 

56.662 

82.159 

1.4227* 

0.156 

0.219 

907 

390 


5.21122 

129.76 

0.06 

60.227 

84.351 

1.426*3 

0 . 156 

0.219 

919 

*00 


5.3*660 

133.18 

0.06 

61.791 

86.542 

1.43398 

0.156 

0.219 

931 

*1 0 


5. *8191 

136.59 

0.06 

63.356 

68.733 

1.43939 

0. 156 

0.219 

943 

*20 


5.61716 

1*0.00 

0.06 

64.920 

90.924 

1.4*467 

0.156 

0.219 

954 

*30 


5. 75233 

1*3. *0 

0.06 

66.465 

93.115 

1.4*982 

0. 156 

0.219 

966 

**0 


5.487*6 

1*6.40 

0.06 

66.050 

95.305 

1.45*66 

0 . 156 

0.219 

977 

*5 0 


6. 02253 

150.20 

0.06 

69.616 

97.496 

1.45976 

0. 156 

0.219 

986 

*6 0 


6.15755 

153.60 

0.05 

71.162 

99.667 

1.46*60 

0. 156 

0*219 

999 

*7 0 


6.29253 

157.00 

0.05 

72.749 

101.679 

1.46931 

0. 156 

0.219 

1010 

*4 0 


6. *27*6 

160.39 

0.05 

74,317 

104.072 

1.47393 

0. 156 

0.219 

1020 

*90 


6.56236 

163.75 

0.05 

75.666 

106.265 

1.478*5 

0. 157 

0.219 

1031 

50 0 


6.69723 

167.17 

0.05 

77.456 

106.460 

1.46266 

0.157 

0.220 

1 0*1 

510 


6. 83206 

170.56 

0.05 

79.026 

110.656 

1.48723 

0. 157 

0.220 

1052 

520 


6.96686 

173.9* 

0.05 

60.601 

112.653 

1.49150 

0 . 157 

0.220 

1062 

530 


7.10163 

177.33 

0.05 

62.175 

115.051 

1.49569 

0.157 

0.220 

1072 

5*0 


7.23638 

180.71 

0.05 

63.752 

117.251 

1.49960 

Q . 157 

0.220 

1062 

550 


7.37110 

18*. 09 

0.05 

65.330 

119.453 

1.50344 

0. 158 

0.220 

1 092 

560 


7 ■ 50560 

167, *7 

0.0* 

66.910 

121.657 

1.50781 

0. 158 

0.220 

not 

570 


7. 6*0*7 

190.65 

0.0* 

66.492 

123.663 

1.51171 

0. 156 

0.221 

1111 

5S0 


7. 77513 

19*. 23 

0.0* 

90.077 

126.071 

1.51555 

0. 156 

0.221 

1129 

590 


7.90977 

197.61 

0.0* 

91.664 

126.281 

1*51933 

0. 159 

0.221 

1130 

60 0 


6. 0**39 

200.99 

0.0* 

93.254 

130.49* 

1.52305 

0.159 

a. 221 

1139 
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C-2a 


TMERHO QY NANI C PROPERTIES OF OXYGEN 


25 PS I A I S 08 A R 


temperature 

DENSITY 

OEG . 

R 

L8/CU FT 

* 97, 

, 867 

81.57369 

100 


61.24921 

105 


80.46549 

110 


79.71705 

115 


76.94341 

120 


78.16409 

125 


77.37852 

130 


76.56606 

135 


75.76606 

140 


74.97769 


145 
15 0 
155 
160 
165 
iro 

* 172,051 

• 172.051 
175 

180 

165 

190 

195 

200 

205 

210 

215 

220 

225 

230 

235 

240 

245 
250 
255 
26 0 
26 5 
270 
275 
26 0 
285 
29 0 

29 5 
300 
310 
320 
330 
340 
35 0 
360 
37 0 
380 

390 
400 
410 
42 0 
430 
440 
45Q 
460 
470 

480 

49 0 
500 
510 
520 
53 0 
540 
55 0 
560 
570 
590 

590 

600 


74.16009 

73.33225 

72.49306 

71.64122 

70.77526 

69.89348 

69.52683 

0.45577 

0.44689 

0.43270 

0*41949 

0.40714 

0.39557 

0.36469 

0.37444 

0.36477 

0.35562 

0.34694 

0.33870 

0.33087 

0.32341 

0.31629 

0.30950 

0.30300 

0.29678 

0,29062 

0*28511 

0.27962 

0.27435 

0.26927 

0.26439 

0.25969 

0.25515 

0.25078 

0.24247 

0.23471 

0.22744 

0.22061 

0.21419 

0.20614 

0.20242 

0.19702 

0. 19169 
0.18703 
0.18242 
0.17803 
0.17364 
0.16965 
0.16604 
0.16240 
0.15692 
0.15558 

0.15236 

0.14932 

0.14637 

0.14354 

0.14081 

0.13619 

9.13566 

0.13323 

0.13068 

0.12862 

0.12643 

0.12431 


v roH/ovip 

STU/LB 


213. 58 
212.20 
208. 9J 

205.62 
202.24 

196.81 

195.32 

191. 76 
188.12 
184.42 

160.63 

176. 76 

172.81 

166.75 
164.60 

160.33 

158.55 

35.01 
35.72 
36.93 
38 . 14 
39.33 

40.51 

41.64 

42.85 

44.01 
45.17 
46.32 
47.47 
46.61 

49. 75 

50.89 

52.02 
53.16 
54.26 
55.41 
56.54 

57.66 
58. 78 

59.90 

61.02 
62.13 

63.25 
64.36 
66.59 
66.61 
71.03 

73.25 

75.46 

77.66 
79.49 
62.11 

44.33 

66.55 

66.76 
91.00 
93.23 

95.47 
97.71 
99.96 

102.21 

104 .47 

106.74 

109.02 

111.30 
113.60 
115.90 
116.21 
120.53 
122.87 
125.21 
127.56 

129.93 

132.31 


V<QP/DU) V -V (OP/DV > T 
psia-:u FT/eru psia 


(DV/OTyv Thermal VISCOSITY THERMAL oielectric 
CONDUCTIVITY OIFFUSIVlTY CONSTANT 

l/OEG. R BTU/FT-HR-R LB/FT-SfC SQ FT/RR 
X 10 ° 


PRANOTL 

NUMBER 


14.634 

170655. C9 

0.0016626 

0.11157 

14.542 

166614.74 

9.0018745 

0. 11095 

14.320 

157395.69 

0.0019035 

0.10942 

14.092 

148521.48 

0. 0019342 

0.10762 

13.856 

139981.18 

0.CL19670 

0.10614 

13.614 

131764.63 

0.0020016 

0.10439 

13.365 

123662.41 

0.0020391 

0.10256 

13.112 

116264. C7 

a. 0020790 

0.10071 

12 .853 

106960.13 

0.0021219 

0.09679 

12.590 

101941.04 

0. 0 U 21662 

0.09663 

12 .322 

95197,46 

0.0022163 

0.09463 

12 .051 

66720.16 

0.0022727 

0.09276 

11 .777 

62500.13 

0.0023321 

0.09071 

11.500 

76528.48 

0.0023970 

0.06660 

11.220 

70796.51 

0.0024666 

0.06666 

10 .93 6 

65295.66 

0.0025477 

0.06429 

10 .622 

63104.66 

9.0025626 

0.06340 

2 .163 

23.70 

0.0067540 

0.00534 

2 . 182 

23.76 

0. 0065864 

0.00543 

2 .160 

23.67 

0. 0063237 

0.00556 

2.179 

23.97 

0.0060856 

0.00573 

2 . 178 

24.05 

0.0056665 

0.00586 

2.177 

24.13 

0. GG56693 

0.00603 

2.176 

24.20 

0.0054656 

0.00618 

2.175 

24.26 

0.0053155 

0.00632 

2.175 

24.31 

0.0051574 

0.30647 

2.174 

24.36 

0. 005C096 

0.00662 

2. 173 

24.40 

0.0046716 

0.00677 

2.173 

24.44 

0.0047419 

0.00692 

2.172 

24.48 

0.0046197 

0.03707 

2.172 

24.51 

0.0045045 

0.00722 

2.171 

24.54 

9 . G 0 43956 

0.0 J 737 

2.171 

24.57 

0.0042924 

0.00751 

2.171 

24.60 

9.0041944 

0.03766 

2.170 

24.62 

0.0041012 

0.00761 

2.170 

24.64 

0.0040124 

0.00796 

2.170 

24.66 

0.0039276 

0.00611 

2.170 

24.66 

0. 0036469 

0.00826 

2.169 

24.7] 

0.0037696 

0.00840 

2.169 

24.71 

0.0036956 

0.00655 

2.169 

24.73 

0.00 36246 

0*00869 

2 . 169 

24. 74 

0 • C C 35565 

0 . 00863 

2.166 

24.76 

0. 0034911 

0.00697 

2 . 166 

24.77 

0.0034262 

0.00912 

2.164 

24.79 

0. OC 33091 

0.00940 

2.16 7 

24.61 

0.0031969 

0.00967 

2 .167 

24.63 

Q. Oil 30959 

0.00995 

2,167 

24.64 

0.0029997 

0.01022 

2.166 

24.86 

0.0029095 

0.01049 

2.166 

24,87 

0.0028246 

0.01076 

2 . 165 

24.66 

0.0027450 

0.01102 

2 .164 

24.69 

0. 0026698 

0.01129 

2.163 

24.91 

0.0025967 

0.01155 

2.163 

24.91 

0.0025315 

0.01161 

2 . 162 

24.92 

0.0024677 

0.01206 

2 . 161 

24.92 

0.0024071 

0.01232 

2.159 

24.93 

0.0023495 

0.01257 

2 .156 

24.94 

0.0022946 

0.01262 

2.157 

24.94 

0.0022423 

0.01307 

2 .155 

24.95 

9. 0 Q 21924 

0.01331 

2.153 

24.95 

0.0021447 

0.01355 

2.151 

24.95 

9.0020991 

0.01360 

2.149 

24.96 

0 * 0C 20554 

0.01404 

2 . 147 

24.96 

0.0020135 

0.01427 

2 .145 

24.96 

0. 00 19733 

0.01451 

2.142 

24.97 

0.0019347 

0.01474 

2.140 

24.97 

0.C618976 

0.01496 

2.137 

24.97 

0.0016619 

0.01521 

2.134 

24.98 

0.0016275 

0.01544 

2.131 

24.98 

0.0017945 

0.01567 

2 . 126 

24.98 

3.0017625 

0*01589 

2.124 

24.98 

0.CC17316 

0.01612 

2.121 

24.98 

0.0017021 

0*01634 

2.117 

24.96 

0.0016734 

0.01657 


41.656 

a .00344 

1.56874 

5.3468 

39.965 

0.00343 

1.56613 

5.1581 

36.290 

0. D0342 

1.5600D 

4.7483 

32.964 

0.0034C 

1.55365 

4.3802 

30.011 

0.00336 

1.54768 

4.0495 

27.337 

0.00336 

1.54147 

3.7521 

24.933 

0.00333 

1.53524 

3.4649 

22.773 

C.D033C 

1.52696 

3.2446 

20.624 

0.00327 

1.52264 

3.0291 

19.075 

0*0032? 

1.51627 

2.8356 

17.501 

0.0031° 

1.50985 

2.6623 

16.065 

0.00315 

1.50337 

2.5072 

14.611 

Q.0031P 

1 .49601 

2.3689 

13.665 

0. 00306 

1.49018 

2.2460 

12.633 

0.00301 

1.48346 

2.1373 

11.704 

0.00295 

1.47663 

2.0417 

11.351 

0.00293 

1.47380 

2.0061 

0.497 

0.04958 

1.0 027 1 

0.7924 

0.505 

0 .05164 

1 • 0 C2b6 

0.7885 

0.519 

0 .0551 9 

1.00257 

0.7826 

0.533 

0.05883 

1.00249 

0 .7776 

0.54 7 

0.06254 

1.00242 

0.7732 

0.561 

0.06633 

1.10235 

0.7693 

0.575 

0 .0702C 

1.00229 

0.7659 

0.568 

0.07416 

1.00223 

0.7629 

0.602 

0.07819 

1.00217 

0.760? 

0.616 

0.08231 

1.0 021 1 

0.7576 

0 »b33 

0.06651 

1.0 0206 

0.7556 

0.644 

0.09080 

1.0 0201 

0.7536 

0.657 

0.09516 

1.00197 

0.7518 

3.671 

0 .0996C 

1.00192 

0.7501 

0.665 

0.1041? 

1.00106 

0.7486 

0.698 

0.10673 

1*00184 

0.7472 

0.712 

0.11342 

1.03180 

0 .7459 

0.726 

0.11824 

1.10176 

0 .7444 

0.739 

0.12313 

1.00173 

0.7430 

0.752 

0.12809 

1.00169 

0 .7417 

0.76b 

0.13311 

1.90166 

0.7406 

0.7 79 

0.13821 

1.00163 

0.7396 

0.79 2 

0.14338 

1.00160 

0.7380 

0.805 

0.14661 

1.00157 

0 . 7 ISC 

0 . 619 

C. 15391 

1.0 0154 

0.7372 

0.832 

0.15929 

1.00152 

0.7365 

0.844 

0.1647 4 

1.00149 

0.7359 

0.873 

0.17585 

1.00144 

0.7346 

0.696 

0.16724 

1.1 0139 

0.7337 

0.921 

0.19691 

1.00135 

0.7328 

0.946 

0.21086 

1.00131 

0.7320 

0.971 

0.22308 

1.00127 

0.7313 

0.995 

0.23557 

1.00124 

0.7306 

1.019 

0.24831 

1.00120 

0.7300 

1.043 

0.26132 

1.00117 

0.7295 

1.067 

0.27457 

1.00114 

0.7290 

1.091 

0.26807 

l.aom 

0.7286 

1.114 

0.30162 

1.30106 

0.7203 

1.137 

0.31560 

1.00106 

0.7279 

1.160 

0.33002 

1.00103 

0.7276 

1.162 

0.34446 

1.00101 

0.7274 

1.205 

0.35912 

1.00099 

0.7272 

1.22 7 

0.37399 

1.1C097 

0.7271 

1.249 

0.38908 

1.0 0094 

0.7270 

1.270 

0.40436 

1.00092 

0.7269 

1.292 

0 .41985 

1.00091 

0.7269 

1.313 

0.43552 

1.10089 

0.7269 

1.334 

0.45136 

1.00067 

0.7270 

1.355 

0.46742 

1.00065 

0.7271 

1.376 

0.46365 

1.00084 

0 .7273 

1.396 

0.5000 5 

1.30062 

0.7275 

1.417 

0.51662 

1.0 0081 

0.7277 

1.43 7 

0.53336 

1 .0 0079 

0.7260 

1.45 7 

Q. 55027 

1.0 0076 

0.7283 

1.477 

0 .56733 

1.00076 

0.7287 

1.497 

0.58455 

1.0 0075 

0.7291 

1.516 

0.60193 

1.00074 

0.7295 
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2a 


THERMOOYNAHIC PROPERTIES OP OXYGEN 


30 PSIA ISOBAR 


TEMPERATURE 

VOLUME 

ISOTHERM 

DERIVATIVE 

IS OCMORE 
DERIVATIVE 

INTERNAL 

ENERGY 

ENTHALPY 

ENTROPY 

C., C r 

VELOCITY 
OF SOUNO 

OEG. R 

cu ft/lb 

cu ft-psia/lb 

’SIA/R 

BTU/L6 

BTU/LP 

BTU/LB-R 

BTU / LB -R 

FT/SEC 


• 97 . 87 * 

0.31226 

2092.35 

317 . 9 

- 83.212 

- 83 . 1*4 

C . 50127 

0.266 

0.398 

3505 

100 

0.31231 

2051.12 

312.3 

- 82.366 

- 82.298 

0.51962 

C . 26 i . 

0.398 

378 t 

ia 5 

0 . 012*2 

1956 . 0 * 

299.6 

- 80.376 

- 8 u .309 

0.52922 

0 . 260 

0.395 

372 * 

110 

0 . 0125 * 

1863.56 

287.3 

- 76.391 

- 78.321 

0 . 5*772 

0.256 

0.398 

366 * 

115 

0.01267 

1773.66 

275.4 

- 76.402 

- 76.332 

0 . 555*1 

0 . 252 

0 .396 

360 * 

12 0 

0. 01279 

1666.23 

263.8 

- 74 . 41 * 

- 74 . 3*3 

0 . 5 * 23 * 

0 . 2*8 

0.396 

35*1 

125 

0.01292 

1601.23 

252.6 

- 72 . 42 * 

- 72.352 

0.59859 

0 . 24 * 

0.398 

3*76 

13 0 

0.01306 

1516.59 

2 * 1.7 

- 70.432 

- 70.360 

0 . 61 * 2 ? 

0 . 2*1 

0.399 

3*13 

135 

0.01319 

1 * 36 . 2 * 

231.2 

- 68.438 

- 66.365 

0.62927 

0.237 

0.399 

33*7 

1*0 

0 . 0133 * 

1360 . 1 * 

221.1 

- 66.441 

- 66.367 

0 . 6*360 

0 . 23 * 

0.400 

3280 

1*5 

0 . 013*6 

128*. 21 

211.2 

- 64.441 

- 64.366 

0.65765 

0.231 

0.401 

3212 

150 

0 . 0136 * 

1210.36 

201.7 

- 62.435 

- 62 . 36 C 

0 . 671*5 

0.228 

0.402 

31*2 

155 

0.01379 

1136.60 

192.4 

- 60.424 

- 60.346 

0 . 66 * 6 * 

0.225 

0.403 

3071 

16 0 

0.91396 

1066.76 

183.5 

- 56 . 4 G 6 

- 56.329 

0.69746 

0.223 

0 . 40 * 

2999 

165 

0 . 01*13 

1000.68 

174.8 

- 56.360 

• 56.302 

0.70993 

0.220 

0.406 

2926 

170 

0 . 01*31 

93*. 61 

166.4 

- 54*344 

- 54.265 

0.72209 

0 . 218 

0.408 

2851 

175 

0 . 01**9 

870.51 

156.2 

- 52.297 

- 52.216 

0.73397 

0.215 

0.411 

2775 

* 175 . 66 * 

0 . 01*52 

661 . 6 * 

157,1 

- 52.016 

- 51.935 

0.73556 

0.215 

0.411 

2765 

* 175 . 66 * 

1.85369 

52.29 

0.19 

25.963 

36.260 

1.23746 

0 . 162 

0.239 

599 

160 

1.90752 

5*. 07 

0.16 

26.713 

37.309 

1.24327 

0.161 

0.238 

608 

185 

1.96 9 3 2 

56.11 

0.16 

27.552 

36.492 

1.24976 

0 . 161 

0.236 

618 

190 

2.03056 

56.11 

0.17 

28.366 

39.666 

1.25602 

a . i 60 

0 . 23 * 

627 

19 5 

2.09136 

60.06 

0*17 

29.214 

40.632 

1.26207 

a . 160 

0.233 

637 

2oa 

2.15177 

62.03 

a .16 

30.036 

41.991 

1.26794 

0.159 

0.231 

646 

20 5 

2.21161 

63.96 

0.16 

30.656 

43.145 

1.27364 

0.159 

0.230 

655 

210 

2.27153 

65.67 

0.15 

31.674 

44.293 

1.27917 

0.159 

0.229 

664 

215 

2.33096 

67.76 

0.15 

32.467 

45.436 

1.26455 

0.158 

0.228 

673 

220 

2.39015 

69.63 

0.14 

33.296 

46.576 

1.26979 

0.158 

0.227 

681 

22 5 

2. **911 

71 . *9 

0.14 

34 . 1 U 6 

47.711 

1 . 29*90 

0.158 

0.227 

690 

230 

2.50787 

73 . 3 * 

0.14 

34.912 

48.643 

1.29967 

0*158 

0*226 

698 

235 

2 . 566*5 

75.16 

Cl .13 

35.715 

49.973 

1 . 30*73 

0.158 

0.226 

706 

2*0 

2 . 62*65 

77.01 

0.13 

36.517 

51.099 

1 . 309*7 

0 . 157 

0.225 

71 * 

2*5 

2.66311 

76.62 

a .13 

37.318 

52.223 

1 . 31*11 

0 . 157 

0.225 

722 

250 

2 . 7*123 

80.63 

0.12 

38.117 

53*345 

1.31664 

0 * 157 

0 . 22 * 

733 

25 5 

2.79922 

82 . 4 * 

0.12 

38.914 

54.464 

1.32307 

0 . 157 

0 . 22 * 

736 

26 Q 

2.85709 

8 *. 23 

0.12 

39.710 

55.562 

1 . 327*2 

0.157 

0.223 

7*5 

265 

2 . 91*65 

86.02 

0.12 

40.505 

56.698 

1.33167 

0 . 157 

0.223 

753 

27 0 

2.97252 

87. 80 

a. ii 

41.299 

57.612 

1.33563 

0.157 

0.223 

760 

275 

3.03009 

89.58 

0.11 

* 2.092 

56.925 

1.33992 

0 . 157 

0.222 

768 

260 

3.06758 

91.35 

0.11 

* 2.865 

60.037 

1 . 3*392 

0.157 

0.222 

775 

285 

3 . 1*500 

93.12 

0.11 

* 3.676 

61.147 

1.34765 

0. 157 

0.222 

782 

290 

3.20233 

9*. 88 

0.11 

**.*66 

62.256 

1.35171 

0.156 

0.22 2 

789 

295 

3.25960 

96 . 6 * 

0.10 

* 5.256 

63 . 36 * 

1.35550 

0.156 

0.221 

796 

300 

3.31661 

98 . kb 

0.10 

* 6 . 0*5 

64.471 

1.35922 

0 . 156 

0 .221 

803 

310 

3. *3105 

101.90 

0.10 

* 7.622 

66.662 

1.36847 

0.156 

0.221 

817 

320 

3 . 5*509 

105.39 

0.10 

* 9.196 

66.690 

1.37346 

0.156 

0.221 

8 31 

330 

3 . 6569 * 

106.86 

0.09 

50.769 

71.095 

1.38026 

0.156 

0.220 

8*4 

3*0 

3.77263 

112.33 

0.09 

52 . 3*0 

73.296 

1.36664 

a . 156 

0.220 

857 

35 0 

3.66617 

115.79 

0.09 

53.910 

75.499 

1.39322 

0 . 156 

0.220 

870 

360 

3.99959 

119 . 2 * 

0.06 

55.479 

77.696 

1 . 399*1 

a . 15 & 

0.220 

882 

370 

*.11290 

122.68 

0.06 

57 . 0*7 

79.695 

1 . 405*3 

0 . 156 

0.220 

895 

36 0 

*.22610 

126.12 

0.06 

56 . 61 * 

62*091 

1.41129 

0 . 156 

0.220 

907 

390 

*.33921 

129.56 

0.06 

60.161 

64.266 

1.41699 

0 . 156 

0.219 

919 

*0 0 

*.* 522 * 

132.96 

0.08 

61 . 7*7 

86.460 

1.42255 

0 . 156 

0.219 

931 

*10 

*.56520 

136.41 

0.07 

63.313 

66*674 

1.42796 

0 . 156 

0.219 

9*3 

*20 

*.67806 

139.83 

0.07 

64.679 

90.867 

1.43325 

0 . 156 

0.219 

95 * 

*30 

*. 79090 

1 * 3 . 2 * 

0.07 

66 . 4*5 

93.060 

1 . 438*1 

0 . 156 

0.219 

966 

**0 

*.90366 

1 * 6.65 

0.07 

66.012 

95.253 

1 . 4*345 

0.156 

0.219 

977 

*5 0 

5.01636 

150.06 

0.07 

69.579 

97.446 

1 . 4*638 

0.156 

0.219 

986 

*60 

5 . 1290 * 

153.47 

0.07 

71 . 1*6 

99.639 

1.45320 

0 . 156 

0.219 

999 

*70 

5 . 2*166 

156.87 

0.06 

72.714 

101.633 

1.45792 

0 . 156 

0.219 

1010 

*60 

5 . 35 * 2 * 

160.27 

0.06 

74.263 

104.027 

1 . 4625 * 

0.157 

0.219 

1020 

*9 0 

5. *6676 

163.67 

0.06 

75.853 

1 C 6.222 

1.46706 

0.157 

0.220 

1031 

50 0 

5.57928 

167.07 

0.06 

77.424 

106.416 

1.47150 

0.157 

0.220 

1041 

510 

5.69175 

170.46 

0.06 

76.996 

110.615 

1.47585 

0 . 157 

0.220 

1052 

520 

5 . 80*20 

173.85 

0.06 

60.570 

112.614 

1.48012 

0.157 

0.220 

1062 

530 

5.91661 

177 . 2 * 

0.06 

62.146 

115.013 

1 . 48*31 

0 . 157 

0.220 

1072 

5*0 

6.02900 

180.63 

0.06 

63.723 

117.215 

1 . 488*2 

0 . 15 7 

0.220 

1062 

550 

6 . 1*136 

164.02 

0.05 

65.302 

119.416 

1 . 492*7 

0.158 

0.220 

1092 

56 0 

6.25370 

167.41 

0.05 

66.662 

121.623 

1 . 496*4 

0 . 158 

0.221 

1101 

570 

6.36602 

190 .79 

0.65 

66.465 

123.830 

1 . 5003 * 

0 . 158 

0.221 

1111 

580 

6. *7832 

194.18 

0.05 

90.051 

126.039 

1 . 50*19 

0.156 

0.221 

1121 

59 0 

6.59059 

197.56 

0 .05 

91.638 

126.250 

1.50797 

0.159 

0.221 

1130 

600 

6.70286 

200 . 9 * 

0.05 

93.228 

13 C . 46 * 

t .51169 

0 . 159 

0.221 

1139 


• TWO-PHASE BOUNDARY 
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C*2a 


THERMODYNAMIC PROPERTIES Of OXYGEN 


30 PS I A ISOBAR 


TEMPERATURE OENSITV 


DEG. 

R 

LB/CU FT 

• 97 

.874 01.57499 

100 


81.25164 

135 


B0.4Q805 

110 


79.71973 

115 


78.94623 

120 


78.16706 

125 


77.38165 

130 


76.50937 

135 


75.70954 

140 


74.98137 

145 


74.16398 

150 


73.33639 

155 


72.49745 

16 0 


71.64590 

16 5 


70.78026 

170 


69.89883 

175 


64.99963 

* 175. 

684 

68.07503 

* 175. 

684 

0.53946 

100 


0. 52424 

185 


0.50779 

190 


0.49247 

195 


0.47615 

200 


0.46473 

205 


0.45212 

210 


0.44023 

215 


0.42901 

220 


0.41638 

225 


0*40631 

230 


0.39674 

235 


0.36964 

24 0 


0.38097 

245 


Q. 37270 

250 


0.36460 

255 


0.35724 

260 


0.35001 

26 5 


0.34307 

270 


0.33641 

275 


0*13002 

280 


0.32366 

265 


0.31797 

290 


0.31227 

295 


0.30679 

300 


0*30149 

310 


0.29146 

320 


0.28206 

330 


0.27330 

34 0 


0.26507 

35 0 


0.25732 

36 0 


0.25003 

37 0 


0.24314 

380 


0.23662 

39 0 


0.23046 

40 0 


0.22461 

410 


0.21905 

420 


0.21376 

430 


0.20673 

440 


0.20393 

450 


0.19935 

46 0 


0.19497 

470 


0.19076 

480 


0.16677 

490 


0.16292 

500 


0.17923 

510 


0.17569 

520 


0.17229 

530 


0.16902 

54 0 


0.16567 

550 


0.16263 

560 


0.15991 

570 


0.15700 

580 


0.15436 

59 0 


0.15173 

600 


0.14919 


• TMO-PHASE BOUNDARY 


v < Dm/ d v>p 

V(OP/DU> v 

- V t DP /O V Ij. <QV/0Tyv 

Thermal 

viscosity THERMAL 

DIELECTRIC 

BTU/L8 

PSIA-SU FT/8TU PSIA 

t/OEG. R 

CONDUCTIVITY 

BTU/FT-NR-R 

LB/FT -SFi 
X IP 

qiffusivity constant 
C SQ FT/HR 

213.60 

212.23 

200.97 

205*65 

202.20 

196.65 

195.36 

191.80 

160.17 

164.46 

14.633 
14.542 
14.321 
14 .092 
13 .056 
13.614 
13.366 
13.112 
12.653 
12.590 

170683.20 
166656.56 
157437.97 
146563.61 
140023. 77 
131607.69 
123905.55 
116307.51 
109003.07 
101965.11 

0.0016623 
0.0018741 
0.0019031 
0.0019336 
0. 0019665 
0. G02Q013 
0.0020386 
0.0020764 
0.0021213 
0.0021675 

0.11157 

0.11095 

0.10943 

0.10762 

0.10614 

0.10439 

0.10256 

0.10072 

0.09860 

0.09684 

41.663 

39.976 

36.302 

32.995 

30.022 

27.347 

24.942 

22.778 

20.832 

19.062 

0.00344 
0.0034? 
0.00342 
0. 00340 
0.00336 
0.00336 
0.00333 
0 .00330 
0.00327 
0.00323 

1.56875 

1.56615 

1.56002 

1.55367 

1.54770 

1.54150 

1.53526 

1.52699 

1.52267 

1.51630 

160.60 

176.81 

172.66 

166.61 

164.65 

160.39 
156.01 

155.40 
35.42 
36.49 
37.71 
36.93 

12.32 3 
12.052 
11.777 
11.500 
11.221 
10.939 
10.654 
10 .615 
2 .186 
2.164 
2.163 
2.101 

95241.87 
86764.93 
62545.27 
76574.02 
70642.49 
65342.11 
6 0064 * 54 
59356.96 
26.21 
26.34 
26.49 
26.62 

0.0022176 
0.0022719 
0.0023312 
0.0023960 
0.0024675 
0.0025464 
0.0026343 
0.0026471 
0.0067599 
0 • 0065102 
0.0062475 
0*0060101 

0.09464 

0.09279 

0.09072 

0.06661 

0.08647 

0.06431 

0.06212 

0.06162 

0.00550 

0.00563 

0.00578 

0.00593 

17.506 

16.092 

14.617 

13.671 
12*639 
11*709 

10.672 
10.764 

0.512 

0.524 

0.537 

0.551 

0.00319 

0.00315 

0.00311 

0.00306 

0.00301 

0.00295 

0.00290 

0.00209 

0.04261 

0.04522 

0.04629 

0.05143 

1.50966 
1.50340 
1.49605 
1.49022 
1.46349 
1.47667 
1.46973 
1.46077 
1.0 G 321 
1.00312 
1.0 0302 
1.00293 

40.13 

41.32 

42.51 

43.66 

44.06 

46.02 

47.18 

46.34 

49.49 

50.63 

2.180 

2.179 

2.176 

2.177 
2.177 
2.176 
2.175 
2.175 
2.174 
2.174 

26*73 

20.63 

26.92 

29.00 

29.07 

29.13 

29.19 

29.24 

29.29 

29.34 

0.0057939 
0.0055960 
0. 0C54138 
0.0052453 
0.0050668 
0.0049420 
0* 0046064 
0.0046764 
0.0045579 
0.0044444 

0.00607 
0.00622 
0.00637 
0.00652 
0.00667 
0. 00651 
0.00696 
0.00711 
0.00726 
0.00740 

0.565 

0.579 

0.592 

0.606 

0.620 

0.634 

0.647 

0.661 

0.675 

0.666 

0.05463 
0.05769 
0*06122 
0.06462 
0.0660 6 
0.07160 
0 . 0752 C 
0.07666 
0.08256 
0. 06637 

1.00264 

1.00276 

1*00269 

1.0026? 

1.00255 

1.00249 

1.00243 

1.00237 

1.00232 

1.00226 

51.70 
52.92 
54.05 
55.19 
56.32 
57.45 
56.56 

59.70 
60.62 
61.95 

2.173 

2.173 

2.173 

2.172 

2.172 

2.172 

2.171 

2.171 

2.171 

2.171 

29.36 

29.42 

29.45 

29.46 
29.51 
29*54 
29.56 
29.59 
29.61 
29.63 

0.0043371 
0.0042354 
0.0641390 
0.0040473 
Q. 0039600 
0.0036766 
0. 06 37973 
0.0037213 
0.0036466 
0.0035769 

0.00755 

0.00770 

0.00785 

0.00600 

0.00614 

0.00629 

0.00644 

0.00658 

0.00672 

0.00667 

0.702 

0.715 

0.729 

0.742 

1.755 

0.769 

0.762 

0.795 

0.606 

0.621 

0.09023 

0.09415 

0.09619 

0.10230 

0.10645 

0.11066 

0.11492 

0.11924 

0.12362 

0.12605 

1.0022? 

1.00217 

1.00212 

1.00206 

1.00204 

1.00200 

1.00196 

1.00193 

1.00169 

1.00166 

63.07 
64.19 
66 . 42 
60.65 
70.86 
73. 10 
75.33 
77.55 
79.77 
82.00 

2.170 
2.170 
2.170 
2.169 
2.169 
2.166 
2 .166 
2.16 7 
2.166 
2.166 

29.65 

29.67 

29.70 

29.73 

29.75 

29.76 
29.60 
29.81 

29.63 

29.64 

0.0035120 
0.0034477 
0.0033265 
0*0632140 
0.0031093 
0.0030116 
0.0029201 
0.0626343 
0. Q 027536 
0.0026776 

0.00901 
0.00915 
0 • Q0943 
0.00970 
0.90996 
0.01025 
0 .01052 
0.01078 
0.01105 
0.01131 

0.634 

0.647 

0.673 

0.896 

0.923 

0.946 

0.973 

6.997 

1.021 

1.045 

0.13255 

0.13710 

0.14636 

0.15569 

0.16564 

0.17562 

0.18562 

0.19624 

0.20667 

0.21772 

1.00162 
1.00179 
1.00173 
1.00166 
1.0 0162 
1.0 0156 
1.00153 
1.00149 
1.00144 
1.00141 

64.22 

66.45 

66.67 
90.91 
93.14 
95.38 
97.63 

99.68 
102.13 
104.40 

2.165 
2.164 
2.163 
2 .162 
2.161 
2.159 
2.156 
2.156 
2.155 
2.153 

29.66 

29.87 

29.66 

29.69 

29.90 

29.91 

29.91 

29.92 

29.93 
29.93 

Q. 0026057 
0.0025376 
0.0024734 
0*0024124 
0.0023543 
0. 00 22990 
0.0622464 
0.0021961 
0.0021461 
0.0021022 

0.01157 
0.01163 
0.01206 
0.01234 
0. 01259 
0.01264 
0.01306 
0.01333 
0.01357 
0.01361 

1.069 

1.092 

1.116 

1.139 

1.161 

1.164 

1.206 

1.226 

1.250 

1.272 

0.22676 

0.24004 

0.25151 

0.26317 

0.27503 

0.26706 

0.29930 

0.31171 

0.32429 

Q.33703 

1.00137 

1.00133 

1.00130 

1.00127 

1.00124 

1.00121 

1.00116 

1.00116 

1.00113 

1.00111 

106.67 

108.95 

111.23 

113.53 

115.83 

116.15 
120.47 
122.61 

125.15 
127.51 

2.151 

2.146 

2.146 

2.144 

2.141 

2.138 

2.135 

2.132 

2.129 

2.125 

29.94 

29.94 

29.95 

29.95 

29.96 
29.96 

29.96 

29.97 
29.97 
29.97 

0.0020563 
0.0020162 
0.0019756 
0.0019370 
0.00169S7 
0.0016639 
0.0010294 
6.0017962 
0.0017642 
0. 0017333 

0.01405 

0.01429 

0.01493 

0.01476 

0.01499 

0.01523 

0.01545 

0.01566 

0.01591 

0.01613 

1.293 

1.315 

1.336 

1.357 

1.377 

1.396 

1.418 

1.436 

1.458 

1.476 

0.34995 

0.36302 

0.37622 

0.36961 

0.40314 

0.41682 

0.43064 

0.44460 

0.45670 

0.47292 

1.00109 
1.00107 
1.00104 
1.0 0102 
1.00100 
1.00099 
1.GC097 
1.00095 
1.00093 
1.00092 

129.86 

132.26 

2.122 

2.116 

29.96 

29.98 

0.0017035 

0.0016747 

0.01636 

0.01656 

1.496 

1.516 

0.48726 

0.50177 

1.00090 

1.00069 


PRANQTL 

NUMBER 


5 .3474 
5.1593 
4.7495 
4.3413 
4.0504 
3.7531 
3.4058 
3.2456 
3.0290 
2.8363 

2.6629 
2.5078 
2.3694 
2.2465 
2.1377 
2.0421 
1 .9508 
1.9483 
0.8020 
0.7956 
0.7891 
0.7034 

0.7785 

0.7742 

0.7705 

0.7671 

0.7641 

0.7614 

0.7589 

0.7567 

0.7547 

0.7529 

0.7512 
0.7496 
0.7478 
0.7461 
0 .7446 
0.7433 
0.7421 
0.7411 
0.7401 
0.7393 

0.7385 

0.7377 

0.7364 

0.7352 

0.7342 

0.7333 

0.7324 

0.7317 

0.7310 

0.7304 

0.7299 
0.7294 
0.7290 
0.7286 
0.7283 
0.7280 
0.7270 
0.7276 
0.7275 
) . 72 74 

>.7274 

>.7274 

1.7275 

1.7275 

1.7277 

1.7278 
1.7251 

.7283 

.7206 

.7290 

.7294 

.7290 
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G-2a 


THERMODYNAMIC PROPERTIES OF OXYGEN 


35 PS IA ISOBAR 


(PERATURE 

VOLUME 

ISOTHERM 

ISOCHORE 


DERIVATIVE 

DERIVATIVE 

DEG. R 

CU FT/LB 

CU FT-PSIA/L8 

PSIA/R 

k 97.801 

0.01226 

2092.66 

317.9 

100 

0.01231 

2051.57 

312.6 

105 

0.01262 

1956.50 

299.6 

110 

0.01256 

1866.06 

287.3 

115 

0.01267 

1776.16 

275.6 

120 

0.91279 

1686.71 

263.8 

125 

0.91292 

1601.72 

252.6 

130 

0.01306 

1519.09 

261.8 

135 

0.01319 

1630.76 

231.3 

160 

0.01336 

1360.66 

221.1 

165 

0.01368 

1286.76 

211.2 

150 

0.01366 

1211.92 

201.7 

155 

0.01379 

1139.15 

192.5 

160 

0.01396 

1069.35 

183.5 

165 

0.01613 

1001.66 

176.8 

170 

0,01631 

935.60 

166.6 

175 

0.01669 

871.11 

158.3 

* 178.067 

0.01666 

022.31 

152.1 

* 170.887 

1.60602 

52.67 

0.22 

18 0 

1.61892 

52.96 

0.22 

185 

1.67293 

55.05 

0.21 

190 

1.72635 

57.12 

0.20 

195 

1.77929 

59.15 

0.20 

200 

1.83100 

61.15 

0.19 

205 

1.08393 

63.13 

0.16 

210 

1.93573 

65.00 

0.16 

215 

1.98726 

67.01 

0.17 

22 0 

2.03869 

68.92 

0.17 

225 

2.00951 

70.81 

0.17 

230 

2.16032 

72.69 

0.16 

235 

2.19093 

76.56 

0.16 

260 

2.26138 

76*62 

0.15 

265 

2.29167 

78.26 

a. is 

250 

2.36182 

80.09 

0.15 

255 

2.39186 

81.92 

0.16 

260 

2.66176 

03.73 

0.16 

265 

2.69156 

05.56 

0.16 

27 0 

2.56123 

87.36 

0.13 

275 

2.59003 

09.16 

0.13 

280 

2.66036 

90.92 

0.13 

205 

2.60977 

92.71 

0.13 

290 

2 . 7391 v 

96.68 

0.12 

295 

2.78862 

96.26 

0.12 

300 

2.03765 

98.03 

0.12 

310 

2.93593 

101.55 

0.12 

320 

3.03600 

105.06 

0.11 

330 

3.13100 

108.56 

0.11 

360 

3.22961 

112.05 

0.10 

350 

3.32719 

115.52 

0.10 

360 

3.62666 

118.99 

0.10 

370 

3.52198 

122.65 

0.10 

380 

3.61921 

125.90 

0.09 

390 

3.71635 

129.35 

0.09 

60 0 

3.81361 

132.79 

0.09 

610 

3.91060 

136.22 

0.09 

62 Q 

6.00731 

139.65 

0.08 

630 

6.10616 

163.08 

0.08 

660 

6.20096 

166.50 

0.06 

650 

6,29770 

169.92 

0.00 

660 

6.39639 

153.33 

0.06 

670 

6.69106 

156.76 

0.06 

680 

6.50765 

160 .15 

0.07 

690 

6.60622 

163.56 

0.07 

50 0 

6.78075 

166.96 

0.07 

510 

6.07725 

170.36 

0.07 

52 0 

6.97372 

173.76 

0.07 

530 

5.07017 

177.16 

0.07 

560 

5.16658 

180.55 

0.07 

55 0 

5.26298 

183.95 

0.06 

560 

5.35935 

187.36 

0.06 

57 0 

5.65569 

190.73 

0.06 

580 

5.55202 

196. 12 

0.06 

590 

5.66633 

197.51 

0.06 

60 0 

5.76662 

200 .09 

0.06 


INTERNAL 

ENERGY 

enthalpy 

ENTROPY 

c v 

C P 

BTU/LB 

BTU/LB 

BTU/LB-R 

BTU / 

LB -R 

-83.211 

-83.131 

0.50120 

0.266 

0.390 

-02.368 

-82.209 

0.50960 

0.264 

0.390 

-80.361 

-0C.3OO 

0.52920 

0.260 

0.398 

-78.393 

-78.312 

0.54770 

0.256 

0.390 

-76.605 

-76.323 

0.56538 

0.252 

0.396 

-76.616 

-74.336 

0.56232 

0.240 

0.396 

-72.627 

-72.363 

0.59057 

0.244 

0.398 

-70 • 435 

-70.351 

0*61419 

0. 241 

0.399 

-66.662 

-60.356 

0.62925 

0.237 

0.399 

-66.665 

-66.359 

0.64378 

0.234 

0.400 

-66.665 

-66.357 

0.65702 

0.231 

0.401 

-62.660 

-62.351 

0.67162 

0.228 

0.402 

-60.629 

-60.360 

0.66661 

0.225 

0.403 

-56.611 

-58*321 

0.69763 

0.223 

0.404 

-56.386 

-56.296 

0.70990 

0.220 

0.406 

-56.350 

-56*257 

0 • 72206 

0.216 

0.406 

-52.303 

-52*209 

0.73396 

0.215 

0.611 

-50.702 

-50.607 

0.76299 

0.213 

0.413 

26.319 

36.732 

1.23103 

0.163 

0.242 

26.510 

37.002 

1.23253 

0.162 

0.262 

27.362 

38.205 

1.23913 

0.162 

0.239 

28.206 

39.396 

1.26560 

0.161 

0.237 

29.067 

60*578 

1.25162 

0. 161 

0.236 

29.800 

61.752 

1.25756 

0.160 

0.234 

3O.7C0 

62.918 

1.26332 

0. 160 

0.233 

31.532 

66.078 

1.26891 

0.159 

0.231 

32.353 

65.232 

1.27636 

0.159 

0.230 

33.169 

66.381 

1.27963 

0.159 

0.229 

33.903 

67.526 

1.20677 

0. 150 

0.228 

36.795 

68.666 

1.26979 

0. 156 

0.228 

35.603 

69.803 

1.29668 

0.156 

0.227 

36.610 

56.936 

1.29965 

0.158 

0.226 

37.215 

52.067 

1.30611 

0.156 

0.226 

30.017 

53.195 

* 1.30867 

0. 157 

0.225 

30.019 

56.320 

1.31312 

0.157 

0.225 

39.610 

55.663 

1.31769 

0.157 

0.226 

60.617 

56.566 

1.32176 

0.157 

0.226 

61.216 

57.603 

1.32596 

0.157 

0.226 

62.009 

58.601 

1.33006 

0.157 

0.223 

62.006 

59.916 

1.3 3 606 

a. 157 

0.223 

63.590 

61.031 

1.33601 

0.157 

0.223 

66.391 

62.166 

1.36100 

0. 157 

0.222 

65.183 

63.255 

1.36560 

0. 157 

0.222 

65.976 

66.365 

1.36961 

0.156 

0.222 

67.555 

66.563 

1.35666 

0. 156 

0.222 

69.133 

60.797 

1.36371 

0. 156 

0.221 

50.709 

71.007 

1.37051 

0.156 

0.221 

52.263 

73.216 

1.37710 

0.156 

0.221 

53.656 

75.619 

1.30369 

0.156 

0.220 

55.627 

77.622 

1.38970 

D. 156 

0.220 

56.997 

79.823 

1.39573 

0.156 

0.220 

56.566 

82.023 

1.60159 

0.156 

0.220 

60.135 

66.221 

1.4073D 

0.156 

0.220 

61.703 

86.616 

1.61206 

0.156 

0.220 

63.271 

68*616 

1.61029 

0.156 

0.220 

66.036 

90*610 

1.62350 

0.156 

0.220 

66.606 

93*005 

1.42074 

0.156 

0.220 

67.973 

95.200 

1.43379 

0.156 

0.219 

69.561 

97.395 

1.43872 

0. 156 

0.220 

71.110 

99.590 

1.44355 

0.156 

0.220 

72.679 

101.766 

1.64027 

0. 156 

0.220 

76.269 

103.962 

1.45209 

a. 157 

0.220 

75.620 

106.179 

1.45742 

0.157 

0.220 

77.392 

106.376 

1.66106 

0. 157 

0.220 

70.965 

110.575 

1.46621 

0.157 

0.220 

80.560 

112.775 

1.47049 

0. 157 

0.22Q 

82.116 

116.976 

1.67468 

0.157 

0.220 

83.696 

117.179 

1.67880 

0. 157 

0.220 

85.273 

119.303 

1.60286 

0.156 

0.221 

86.855 

121.589 

1.46662 

0.156 

0.221 

88.630 

123.797 

1.49072 

0.156 

0.221 

90.024 

126.007 

1.49457 

0 . 156 

0.221 

91.612 

120.219 

1.49035 

0.159 

0.221 

93.203 

13C .434 

1.50207 

0. 159 

0.222 


* TMO-PHASE BOUNDARY 


VELOCITY 
OF SOUNO 
FT/SEC 


3806 

3782 

3726 

3665 

3606 

3562 

3670 

3616 

3368 

3261 

3212 

3163 

3072 

3000 

2926 

2852 

2776 

2716 

602 

606 

615 

626 

636 

666 

653 

662 

671 

679 

686 

696 

705 

713 

721 

729 

736 

766 
752 
759 

767 
776 
761 
788 

796 

803 

816 

830 

063 

056 

869 

082 

096 

907 

919 

931 

962 

956 

965 

977 

988 

999 

1010 

1020 

1031 

1061 

1052 

1062 

1072 

1062 

1092 

11Q1 

mi 

1121 

1130 

1139 
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C-2a 


Thermo dynami c properties of oxygen. 


35 PSU ISOBAR 


TEMPERATURE OENSITY 
OEC. R LB/CU FT 


• 97 

.661 

, 61.57630 

100 


61.25406 

105 


60.49061 

110 


79.72241 

115 


76.94905 

120 


78.17002 

125 


77.38477 

130 


76.59266 

135 


75.79302 

140 


74.96504 

145 


74.16787 

150 


73.34052 

15 5 


72.50164 

16 0 


71.65056 

165 


70.76525 

170 


69.90417 

175 


69.00537 

* 178. 

667 

66.29292 

* 178. 

687 

0.62235 

160 


0.61769 

165 


0.59776 

190 


0.57926 

195 


0.56202 

ZOO 


Q. 54591 

205 


0.53001 

Z10 


0.51660 

215 


0.50321 

220 


0.49056 

225 


0.47856 

230 


0*46722 

235 


0.45643 

240 


0.4*615 

245 


0.43636 

25 0 


0.42702 

255 


0.41809 

260 


0.40954 

265 


0.40136 

270 


0.39351 

275 


0*38596 

26 0 


0*37674 

205 


0.37176 

290 


0.36506 

295 


0*35663 

300 


0.35240 

310 


0*34061 

320 


0.32960 

330 


0.31930 

340 


0.30964 

35 0 


0.30055 

360 


0.29200 

37 0 


0.26393 

360 


0.27630 

390 


0.26906 

400 


0.26223 

410 


0.25573 

420 


0.24954 

43 0 


0.24366 

44 0 


0.23604 

450 


0.23266 

46 0 


0.22756 

470 


0.22267 

460 


0.21796 

490 


0.21346 

500 


0.20917 

510 


0.20503 

52 0 


0.20106 

530 


0.19723 

540 


0.19355 

550 


0.19001 

56 0 


0.16659 

570 


0.18329 

560 


0. 16011 

59 0 


0.17704 

60 0 


0.17406 


V(0H/DV)p 
BTU/L 6 


213.63 

212.26 

205.00 

205.69 

202.32 

196.69 
195. 40 
191.94 

166.21 
166.51 

161.23 

126.66 

122.91 

166.66 

164.21 

160.45 

156.06 

152.59 

35.26 

36.04 

32.29 

36.52 

39.25 

40.96 

42.16 

43.35 

44.54 

45.22 
46.89 
46.06 

49.22 

50.32 

51.53 

52.66 

53.62 
54.9b 

56.10 
52.24 

56.32 

59.50 

60.63 

61.26 

62.69 
64.01 

66.26 

68.50 

20.23 
22.96 
25.19 
22.42 

29.65 

61.66 

64.11 
66.34 
66.52 
90.61 

93.05 
95.29 

97.54 
99.79 

132.05 

104.32 

106.59 

106.67 

111.16 

113.46 
115. 77 

116.09 
120.41 
122.75 

125.10 

127.46 

129.63 

132.21 


VIDP/OUly 

-V (OP/DV> t 

(OV/OTyv 

THERMAL 

VISCOSITY THERMAL 

DIELECTRIC 




CONDUCTIVITY 


0 IFFUSI V IT Y CONSTANT 

l»-cu r T/BTU PSIA 

1/ DEG. R 

0TU/FT-MR-R 

LB/FT-S£< 
X 1<P 

C SQ FT/HR 


14.633 

170711.32 

3.0016620 

0.11156 

41.670 

0.00344 

1.56676 

14.542 

166696.41 

0.0010736 

0.11096 

39.990 

0.00343 

1.56617 

14.321 

157480. 04 

0.0019027 

0.10943 

36.313 

0.00342 

1.56004 

14.092 

146606.13 

0.0019335 

0.10783 

33.006 

0.00340 

1.55369 

13 . 656 

140066.36 

0*0 D 19661 

0.10615 

30.032 

0.00338 

1.54772 

13.614 

131650.55 

0*0020009 

0.10440 

27.357 

0.00336 

1.54152 

13 • 366 

123946.69 

0.0020361 

0.10259 

24.951 

0.00333 

1.53528 

13 . 112 

116350.95 

0.0020779 

0.10073 

22.767 

0.00330 

1.52901 

12.653 

109047.62 

0.0021207 

0.09661 

20.641 

0.00327 

1.52270 

12 .590 

102029.16 

0*0021669 

0.09665 

19.090 

0.00323 

1.51633 

12.323 

95266*27 

0.0022166 

0.09465 

17.515 

0.00319 

1*50991 

12 .052 

68609.61 

0.0022711 

0.09281 

16.096 

0.00315 

1.50343 

11.778 

62590.41 

0.0023303 

0.09073 

14.824 

0.00311 

1.49686 

11.501 

76619.56 

0.0023951 

0.06862 

13.677 

0.00306 

1.49025 

11.221 

70686.44 

0*0024663 

0.08649 

12.644 

0.00391 

1.46353 

10 .94 0 

65368.53 

0.0025452 

0.08432 

11. 715 

0.00295 

1.47671 

10 .655 

60111.45 

0*0026326 

0.06213 

10.677 

0.00290 

1.46977 

10.433 

56157.66 

0.0027061 

0.08042 

10.263 

0.00265 

1.46429 

2.166 

32.66 

0.0067767 

0.00565 

0. 526 

0.03746 

1.0 0370 

2.166 

32.70 

0.0067105 

0.00566 

0.529 

0.03605 

1.0 0367 

2 . 166 

32.91 

0.0064200 

0.00563 

0.542 

0.04074 

1.00356 

2.165 

33.09 

0* 0061599 

0.00598 

0.556 

0.04347 

1.00344 

2.163 

33.24 

0*0059251 

0.00612 

0.569 

0.04625 

1.90334 

2 . 182 

33.36 

0.0057116 

0.00627 

0.563 

0.04906 

1.00325 

2.161 

33.51 

0.0055162 

0.00641 

0.596 

0.05196 

1.00316 

2.180 

33.62 

0*0053365 

0.00656 

0.610 

0 .05490 

1.0 030 7 

2.179 

33.72 

0.0051705 

a. 00671 

0.624 

0.05769 

1.00299 

2 .179 

33.61 

0.0050163 

0.00666 

0.637 

0.06094 

1.0 0 29 2 

2 . 176 

33.69 

0.0046727 

0.00700 

0.651 

Q .06404 

1.00265 

2.177 

33.96 

Q.0G47365 

0.00715 

0.664 

0.0672C 

1.1 0276 

2.177 

34. C3 

0.0046126 

0.00730 

0.678 

0.07041 

1.0 027 1 

2.176 

34.09 

0*0044943 

0.00744 

0.691 

0.07366 

1.00265 

2.176 

34.15 

0.0043827 

0.00759 

0.705 

0.0770C 

1.00259 

2.175 

34.20 

0* C 042773 

0.00773 

0.716 

0.06036 

1.00254 

2.175 

34.25 

0.0041774 

0.00766 

0.732 

0.06367 

1.0 0249 

2 .175 

34.29 

0. 0040627 

0.00603 

0.745 

0.06741 

1.00243 

2 .174 

34.33 

0.0039927 

0.0Q616 

0.756 

0.09099 

1.00239 

2 .174 

34.37 

0.0039071 

0.00633 

0.772 

0.09462 

1.00234 

2.173 

34.40 

0.0038254 

0.00647 

0.785 

0.09629 

1.0 0229 

2.173 

34. 44 

0.0037474 

0.00661 

0.798 

0.10200 

1.00225 

2.173 

34.47 

0.0036726 

0 • 00676 

0.611 

0.10577 

1.00221 

2.173 

34.49 

0.0036015 

0.00690 

0.624 

0.10956 

1.00217 

2.172 

34.52 

0.0035330 

0.00904 

0.637 

0.11344 

1.0 0213 

2.172 

34.55 

0.0034674 

0.00916 

0.650 

0.11736 

1.00209 

2 .172 

34.59 

0.0033437 

0.00 946 

0.675 

0.12533 

1.00202 

2*171 

34.63 

0*0032292 

0.00973 

0.901 

0.13350 

1.00196 

2.170 

34.66 

0.0031228 

0.01001 

0.926 

0.14167 

1.0 0190 

2.170 

34.69 

0.0030236 

0.01026 

0.950 

0.15044 

1.00164 

2 • 169 

34.72 

0.0029306 

0.01054 

0.975 

0.15920 

1.0C179 

2.169 

34.75 

0.0026439 

0.01061 

0.999 

0.16615 

1*0 D 1 7 4 

2.168 

34. 77 

0.0027622 

0.01107 

1.023 

0.17727 

1.0 0169 

2.167 

34.79 

0.0026653 

0.01133 

1.047 

0.16656 

1.00164 

2.167 

34*61 

0.0026126 

0.01159 

1.071 

0.19607 

1.00160 

2*166 

34.62 

0.0025442 

0.01165 

1.094 

0.20574 

1.00156 

2 • 165 

34.64 

0.0024792 

0.01211 

1.117 

0.21557 

1.00152 

2.163 

34.65 

0.0024176 

0.01236 

1.140 

0.22556 

1*00146 

2 . 162 

34.66 

0.0023591 

0.01261 

1.163 

0.23575 

1.00145 

2 . 161 

34.67 

0.0023035 

0.01266 

1*166 

0.24609 

1.0 0141 

2.159 

34.66 

0.0022504 

0.01310 

1*206 

0.25656 

1.00136 

2.156 

34.69 

0.0021999 

0.01335 

1.230 

0.26722 

1.00135 

2.156 

34.90 

0.0021516 

0.01359 

1.252 

0.27601 

1.00132 

2 .154 

34.91 

0.0021054 

0.01303 

1.273 

0.26694 

1.00130 

2.152 

34.92 

0.0020612 

0.01407 

1.295 

0.30002 

1.0 C127 

2*150 

34.92 

0.0020169 

0.01431 

1.316 

0.31123 

1.00124 

2.147 

34.93 

0.0019783 

0.01454 

1.337 

0.32255 

1.00122 

2 . 145 

34.94 

0.0019393 

0.01476 

1*358 

0.33403 

1.0 0119 

2 .142 

34.94 

0.0019019 

0*01501 

1.379 

0.34 56 4 

1.00117 

2 .139 

34.95 

0.0016659 

0.01524 

1.399 

0 .35737 

1.00115 

2.136 

34.95 

0.0016313 

0.01547 

1*420 

0.36923 

1.00113 

2.133 

34.96 

0.0017979 

0.01570 

1.440 

0.36120 

1.00111 

2*130 

34.96 

0.0017656 

0.01592 

1.460 

Q. 3 932 9 

1.0 0109 

2 • 126 

34.96 

0. 0017346 

0.01615 

1.480 

0.40549 

1.00107 

2.123 

34.97 

0.0017049 

0.01617 

1.499 

0.41780 

1.0 0105 

2.119 

34.97 

0.0016760 

0.01660 

1.519 

0.43023 

1.00103 


• T MO-PHASE 9OUN0 AR Y 


PRANOTL 

NUHBER 


5.3460 
5.1605 
4.7506 
4.3823 
4.0514 
3.7540 
3.4666 
3.2463 
3.0306 
2 .6370 

2.6635 
2.5063 
2.3699 
2.2469 
2.1381 
2 .0424 
1.959C 
1.9023 
0.6115 
0.6095 
0.6013 
0.7943 

0.7663 
0.7630 
0.7764 
0.7743 
0.7706 
0.7674 
0 .7644 
0.7618 
0.7594 
0.7572 

0.755? 

0 .7534 
0.7512 
0.7492 
0.7475 
0.7460 
0.7446 
0.7434 
0 .7424 
0 .7414 

0.7405 
0.7396 
0 .7361 
0 . 7366 
0.7356 
0.7345 
0 .7336 
0.7327 
0.7320 
0.7313 

0.7307 

0.7302 

0.7297 

0.7293 

0.7290 

0.7287 

Q.7284 

0.726Z 

0.7280 

0.7279 

0.7276 
0.7276 
0.7279 
0.7260 
0.7261 
0.7282 
0.7264 
0.7267 
0 .7290 
0.7293 

.7297 

.7301 
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C-Za 


THERMOOYNAHIC PROPERTIES OF OXYGEN 


40 PSIA ISOBAR 








TEMPERATURE 

VOLUME 

ISOTHERM 

ISOCHORE 

INTERNAL 

ENTHALPY 

ENTROPY 

Cv c p 

VELOCITY 



DERIVATIVE 

DERIVATIVE 

ENERGY 



OF SOUNO 

OEG. R 

CU FT/LB 

CU FT-PSIA/LB 

PSIA/R 

BTU/L8 

BTU/LB 

BTU/LB-R 

9TU / L B -R 

FT/SEC 


• 97.888 

0.91226 

2092.97 

317.9 

•03.210 

-03.119 

0.50129 

0. 266 

0.390 

3006 

100 

0.01231 

2052.02 

312.4 

-02,371 

-02.279 

0.50970 

D. 264 

0.390 

3782 

109 

0.01242 

1956.96 

299.7 

-00.303 

-00.291 

0.52910 

0. 260 

0.390 

3724 

110 

0.01254 

1064.51 

2 87.3 

-70.395 

-70.303 

0.54760 

0.256 

0.390 

3665 

115 

0.01267 

1774.61 

275.4 

-76.400 

-76.314 

0.56536 

D. 252 

0.390 

3604 

120 

0.01279 

1607.20 

263.8 

-74.419 

-74.325 

0.50229 

0.240 

0.390 

3542 

125 

0.01292 

1602.21 

252.6 

-72.430 

-72.334 

0.59854 

0.244 

0.390 

3479 

130 

0.01306 

1519.59 

241.8 

-70-439 

-70.342 

0.61417 

0. 241 

0.399 

3414 

135 

1.01319 

1439.27 

231.3 

-60.445 

-60.347 

0.62922 

0.237 

0.399 

3348 

140 

0.01334 

1361.10 

221.1 

-66.449 

•66.350 

0.64375 

0.234 

0.400 

3201 

145 

0.01340 

1205.27 

211.3 

-64.449 

-64.349 

0.65779 

0.231 

0.401 

3213 

150 

0.91363 

1211.46 

201.7 

-62.444 

-62.343 

0.67139 

0.220 

0.402 

3143 

155 

0.01379 

1139.70 

192.5 

-60.434 

-60.331 

0.60450 

0.225 

0.403 

3072 

160 

0.01396 

1069.92 

103.5 

-50.416 

-50.313 

0.69740 

0.223 

0.404 

3000 

165 

0.01413 

1002.04 

174.9 

-56.391 

-56.206 

0.70907 

0.220 

0.406 

2 927 

170 

0.01430 

935.99 

166.5 

-54.356 

-54.250 

0.72203 

0.210 

0.400 

2852 

175 

0.01449 

071.72 

158.3 

-52.309 

-52.202 

0.73391 

0. 215 

0.411 

2 776 

100 

0.01469 

809.14 

150.4 

-50.249 

-50.140 

0.74552 

0.213 

0.414 

2699 

* 101.763 

0.01476 

787.46 

147.6 

-49.519 

-49.409 

0.74956 

0. 212 

0.415 

2671 

• 101.763 

1.41922 

52.57 

0.25 

26.607 

37.120 

1.22542 

0.163 

0.245 

605 

105 

1.45036 

53.97 

0.25 

27.160 

37.911 

1.22975 

0.163 

0.243 

611 

190 

1.49796 

56.11 

0.24 

20.026 

39.121 

1.23620 

0. 162 

0.241 

622 

195 

1.54504 

50.20 

0.23 

20.076 

40.320 

1.24243 

0 . 161 

0.239 

631 

200 

1.59166 

60.26 

0.22 

29.719 

41.509 

1.24045 

0. 161 

0.237 

641 

205 

1.63709 

62.29 

0.21 

30.557 

42.600 

1.25427 

0.160 

0.235 

650 

210 

1.60370 

64.20 

0.21 

31.309 

43.060 

1.25992 

0. 160 

0.234 

660 

215 

1.72936 

66.25 

0.20 

32.216 

45.025 

1.26541 

0.160 

0.232 

669 

220 

1.77467 

60.20 

0.20 

33.040 

46.105 

1.27074 

0.159 

0.231 

677 

225 

1.01974 

70.13 

0.19 

33.060 

47.330 

1.27592 

0.159 

0.230 

616 

230 

1.06459 

72.04 

0.19 

34.676 

40.407 

1.20097 

0.159 

0.229 

695 

235 

1.90925 

73.94 

0.10 

35.490 

49*632 

1.20590 

0.158 

0.229 

703 

240 

1.95373 

75.82 

G.10 

36.302 

50.773 

1.29070 

0*150 

0.220 

711 

245 

1.99005 

77.69 

0.17 

37.111 

51.910 

1.29539 

0.150 

0.227 

719 

250 

2.04223 

79.55 

0.17 

37.917 

53.044 

1.29997 

0.150 

0.227 

727 

255 

2.00620 

81.39 

0.16 

30.722 

54.175 

1.30445 

0. 150 

0.226 

735 

260 

2.13021 

83*23 

0.16 

39.526 

55.304 

1.30003 

0.157 

0.225 

743 

265 

2.17402 

85.06 

0 .16 

40.327 

56.430 

1.31312 

0.157 

0.225 

751 

270 

2.21774 

06.00 

0.15 

41.127 

57.554 

1.31733 

0.157 

0.225 

758 

275 

2.26135 

80.69 

0.15 

41.926 

50.676 

1.32144 

0. 157 

0.224 

766 

200 

2.30409 

90.49 

0.15 

42.724 

59.796 

1.32540 

0. 157 

0.224 

773 

205 

2.34034 

92.29 

0.15 

43.520 

60.914 

1.32944 

0.157 

0.223 

780 

290 

2.39171 

94.09 

0.14 

44.315 

62.031 

1.33332 

0. 157 

0.223 

788 

295 

2.43502 

95.07 

0.14 

45.110 

63.146 

1.33713 

0.157 

0.223 

795 

300 

2.47827 

97.65 

0.14 

45.903 

64.260 

1.34000 

0.157 

0.223 

802 

310 

2.56457 

101.20 

0.13 

47.400 

66.403 

1.34017 

0.157 

0.222 

816 

320 

2.65067 

104.74 

0.13 

49.069 

60.703 

1.35522 

0.156 

0.222 

829 

330 

2.73659 

100,26 

0.12 

50.649 

70.910 

1.36203 

0.156 

0.221 

843 

340 

2.02234 

111.76 

0.12 

52.226 

73.130 

1.36064 

0.156 

0.221 

856 

350 

2.90794 

115.26 

0.12 

53.001 

75.340 

1.37504 

0.156 

0.221 

869 

36Q 

2.99342 

110.74 

0.11 

55.375 

77.547 

1.30126 

0.156 

0.221 

682 

370 

3.07870 

122.22 

0.11 

56.947 

79.751 

1.30730 

0. 156 

0.220 

894 

38 0 

3.16404 

125.68 

0.11 

50.510 

01.954 

1.39317 

0. 156 

0.220 

906 

390 

3.24921 

129.14 

0.10 

60.009 

04.155 

1.39009 

0. 156 

0.220 

919 

400 

3.33429 

132.59 

0.10 

61.659 

86.355 

1.40446 

0. 156 

0 .220 

930 

410 

3.41930 

136.04 

0.10 

63.220 

00.554 

1.40909 

0. 156 

0.220 

942 

420 

3.50424 

139.48 

0.10 

64.797 

90.753 

1.41519 

0. 156 

0.220 

954 

43 0 

3.50911 

142.92 

0.09 

66.366 

92.950 

1.42336 

0. 156 

0.220 

965 

440 

3.67393 

146.35 

0.09 

67.935 

95.147 

1.42541 

0.156 

0.220 

977 

450 

3.75869 

149.70 

0.09 

69.504 

97.345 

1.43035 

0.156 

0.220 

968 

460 

3.04341 

153.20 

0.09 

71.074 

99.542 

1.43510 

0.156 

0.220 

999 

470 

3.92800 

156.62 

0.09 

72.644 

101.739 

1.43990 

0.156 

0.220 

1010 

480 

4.01271 

160.03 

0.00 

74.215 

103.937 

1.44453 

0.157 

0.220 

1020 

490 

4.09730 

163.45 

0.00 

75.707 

106.135 

1.44906 

0. 157 

0.220 

1031 

500 

4.18105 

166.06 

0.00 

77.360 

100.334 

1.45350 

0.157 

0.220 

1041 

510 

4.26630 

170.27 

0.00 

70.934 

110.53$ 

1.45706 

0.157 

0.220 

1052 

520 

4.35007 

173.67 

0.00 

00.509 

112.736 

1.46214 

0.157 

0.220 

1062 

530 

4.43534 

177.08 

0.00 

02.006 

114.930 

1.46633 

0.157 

0.220 

1072 

54 0 

4.51970 

100.40 

0.07 

03.665 

117.142 

1.47045 

0. 150 

0.220 

1062 

550 

4.60419 

103.88 

0.07 

05.245 

119.340 

1.47450 

0.150 

0.221 

1092 

560 

4.68050 

107.27 

0.07 

06.027 

121.555 

1*47047 

0. 158 

0.221 

1101 

570 

4.77295 

190.67 

0.07 

00.411 

123.764 

1.40230 

0.150 

0.221 

1111 

580 

4.05730 

194.06 

0.07 

09.990 

125.975 

1.40623 

0. 150 

0.221 

1121 

590 

4.94163 

197.46 

0.07 

91.506 

120.109 

1.49001 

0.159 

0.221 

1130 

600 

5.02594 

200.85 

0.07 

93.177 

130.404 

1.49374 

0.159 

0.222 

1139 
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C-2a 


THERHOOYNAHIC properties of oxygen 


*0 PSIA ISOBAR 


:NP ERATURE DENSITY 

v < Oh/ o vtp 

VUP/OUly 

-V 4 DP/0 V 

OEG. R LB/CU FT 

BTU/LB 

PSIA-CU FT/BTU PSIA 

* 97.888 81.57760 

213.66 

14.633 

170739.43 

100 81.25652 

212.30 

14.542 

166740.23 

105 80.49316 

209.04 

14.321 

157522.11 

110 79.72509 

205.72 

14 .092 

148646.45 

115 78.95187 

202.35 

13.656 

140108.94 

120 76.17299 

198.93 

13.614 

131693.40 

125 77.38789 

195.44 

13.366 

123991.63 

130 76.59595 

191.66 

13.112 

116394.37 

135 75.79649 

188.25 

12.854 

109091.35 

140 74.98872 

164.55 

12.590 

102073.23 

145 74.17177 

180.77 

12.323 

95330.66 

150 73.34464 

176.91 

12.052 

68654.44 

155 72.50623 

172.96 

11.778 

82635.54 

160 71.65525 

166.91 

11.502 

76665.09 

165 70.79025 

164.77 

11.222 

70934.39 

170 69.90952 

160.51 

10.940 

65434*93 

175 69.01111 

156.14 

10.656 

60156.35 

ISO 68.09273 

151.64 

10.369 

55096.44 

* 181.763 67.76364 

150.02 

10.268 

93361.24 

* 181.763 0.70461 

36.04 

2.191 

37.04 

185 0.68948 

36.66 

2.169 

37.21 

190 0.66757 

38.12 

2.168 

37.46 

195 0.64723 

39.37 

2.186 

37.67 

200 0.62827 

40.60 

2.165 

37.66 

205 0.61054 

41.82 

2*164 

31.03 

210 0.59390 

43.02 

2.183 

36.16 

215 0.57825 

44.22 

2.162 

36.31 

220 0.56349 

45.42 

2.161 

36*43 

225 0.54953 

46.60 

2.181 

36.54 

230 0.53631 

47.78 

2 .180 

36.64 

235 0.52377 

46.95 

2.179 

36.73 

240 0.51184 

50.12 

2.179 

36.61 

245 0.50049 

51.28 

2.178 

36.66 

250 0.48966 

52.44 

2.178 

38.95 

255 0.47932 

53.59 

2.177 

39.01 

260 0.46944 

54.74 

2.177 

39.07 

265 0.45998 

55.89 

2.176 

39.12 

270 0.45091 

57.03 

2.176 

39.17 

275 0.44221 

58. 17 

2.176 

39.22 

280 0.43386 

59.31 

2.175 

39.26 

285 1.42563 

61.44 

2.175 

39.30 

290 0.41611 

61.56 

2.175 

39.34 

295 0.41067 

62.71 

2.174 

39.37 

300 0.40351 

63.64 

2.174 

39.40 

310 0.36993 

66.09 

2.173 

39.46 

320 0.37726 

68.34 

2.173 

39.51 

330 0.36542 

70.56 

2 .172 

39.56 

340 0.35432 

72.82 

2.172 

39.60 

350 0.34369 

75.06 

2.171 

39.64 

360 0.33407 

77.30 

2.170 

39.67 

370 0.32460 

79.53 

2.17Q 

39.70 

360 0.31605 

61.76 

2.169 

39.72 

390 0.30777 

64.00 

2.166 

39.75 

400 0.29991 

66.23 

2.167 

39.77 

410 0.29246 

68.47 

2.166 

39.79 

420 0.28537 

90.71 

2.165 

39.80 

430 0.27862 

92.95 

2.164 

39.82 

440 0.27219 

95.20 

2.162 

39.83 

450 0.26605 

97.45 

2.161 

39.65 

460 0.26019 

99.71 

2.159 

39.66 

470 0.25458 

101.97 

2.157 

39.67 

488 0.24921 

104.24 

2.155 

39.66 

490 0.24406 

106.52 

2.153 

39.69 

500 0.23913 

108.60 

2.151 

39.90 

510 0.23439 

111.10 

2.149 

39.91 

520 0.22984 

113.40 

2.146 

39.92 

530 0.22546 

115.71 

2.143 

39.92 

540 0.22125 

118.03 

2.140 

39.93 

550 0.21719 

120.36 

2.137 

39.94 

560 0.21328 

122.69 

2.134 

39.94 

570 0.28951 

125.04 

2.131 

39.95 

580 0.20588 

127.41 

2.127 

39.95 

590 0.20236 

129.76 

2.124 

39.96 

600 0.19897 

132.16 

2.120 

39.96 


(OV/OTyV THERNAL VISCOSITY THERHAL DIELECTRIC 
CONDUCTIVITY DIFFUSIVITY CONSTANT 


l/DEG. R 

BTU/FT-MR-R 

LB7FT -S£C 
X UP 

$Q FT/HR 


0.0016617 

0.11156 

41.677 

0.00344 

1.56677 

0.0018734 

0.11096 

40.003 

0.00343 

1.56619 

0.0019024 

0.10944 

36.325 

0.00342 

1.56006 

0.0019331 

0.10763 

33.017 

0.00340 

1.55392 

0.0019657 

0.10616 

30.042 

0.00336 

1.54774 

0.0020004 

0.10441 

27.366 

0.00336 

1.54154 

0.0020376 

0.10260 

24.960 

0.00333 

1.53531 

0.0020773 

0.10074 

22.795 

0.00330 

1.52904 

0.0021201 

0.09862 

20.649 

0.00327 

1.52272 

0.0021662 

0.09666 

19.097 

0.00323 

1.51636 

0.0022161 

0.09466 

17.522 

0.00319 

1.50994 

0.0022703 

0.09282 

16.105 

0.00315 

1.50347 

0.0023294 

0.89074 

14.630 

0.00311 

1.49692 

0.0023941 

0.06663 

13.663 

0.00306 

1.49029 

0.0024652 

0.06650 

12*650 

1.00301 

1.46357 

0.0025439 

0.06434 

11.720 

0.00295 

1.47675 

0.0026314 

8*08215 

10.662 

0.00290 

1.46962 

0.0027293 

0.07994 

10.127 

0.00264 

1.46275 

0.0027667 

0.07915 

9.679 

0.00261 

1.46023 

0.0066067 

0.00579 

0.538 

0.03349 

1.00419 

0.0066042 

0.00568 

0.547 

0.03504 

1.00410 

0.0063167 

0.90603 

0.560 

0.03747 

1.00397 

0.0060632 

0.00617 

0.573 

0.03994 

1.00365 

0.0056326 

0.00632 

0.567 

0 .04245 

1.00374 

0.0056231 

0.00646 

0.600 

0.04501 

1.00363 

0.0054314 

0.00661 

0.614 

0.04760 

1.00353 

0.0052551 

0.00675 

0.627 

0.05024 

1*00344 

0.0050922 

0.00690 

0.641 

0.05293 

1.00335 

0.0049411 

0.00704 

8.654 

0.05567 

1.00327 

0.0046003 

0.00719 

0.668 

0.05645 

1.00319 

0.0046687 

0.00733 

0.661 

0.06126 

1.00311 

0.0045453 

0.00746 

0.695 

0.06415 

1.00304 

0.0044292 

0.00763 

0.708 

0.06706 

1.00296 

0.0043199 

0.00777 

0.722 

0.07005 

1.00291 

0.0042166 

0.00792 

0.735 

0.07313 

1.00265 

0.0041168 

0 .00607 

0.748 

0.07624 

1.00279 

0.0040260 

0.00622 

0.761 

0.07939 

1.00273 

0.0039370 

0.00636 

0.774 

1.06256 

1.00266 

0.0036536 

0.60651 

0.788 

0.08561 

1.00263 

0.0037736 

0.00865 

0.801 

0.06907 

1.00256 

0.0036974 

0.00879 

0.814 

0.09238 

1.00253 

0.0036243 

0.00893 

0.827 

0.09572 

1.00249 

0.0035543 

0.00907 

0.639 

0.09911 

1.00244 

0.0034673 

0.00921 

0.652 

0.10254 

1.00240 

0.0033612 

0.00949 

0.676 

0.10954 

1.00232 

0.0032446 

0.00976 

6.903 

0.11671 

1.00224 

0.00 31364 

0.01003 

0.920 

0.12404 

1.00217 

0.0030356 

0.01030 

0.953 

0.13155 

1.00211 

0.0029416 

0.01057 

0.977 

0.13923 

1.00204 

0.0020535 

0.01064 

1.001 

0.14707 

1.00199 

0.0027709 

0.01110 

1.025 

0.15507 

1.00193 

0.0026931 

0.01136 

1.049 

0.16322 

1.00186 

0.0026198 

0.01162 

1.073 

0.17154 

1.00163 

0.0025506 

0.01187 

1.096 

0.18000 

1.00178 

0.0024650 

0.01213 

1.119 

0.16662 

1.00174 

0.0024229 

0.01236 

1.142 

0.19739 

1.00170 

0.0023639 

0.01263 

1.165 

0.20630 

1.00166 

0.0023079 

0.01288 

1.167 

0.21534 

1.00162 

0. QQ 22545 

0.01312 

1.210 

0.22453 

1.00156 

0.0022036 

0.01337 

1.232 

0.23385 

1.00155 

0.0021550 

0.01361 

1.253 

0.24330 

1.00151 

9.0021006 

0.01305 

1.275 

0.25267 

1.00146 

0.0020641 

0.01409 

1.296 

0.26257 

1.00145 

0.0020216 

0.01433 

1.316 

0.27239 

1.00142 

0.0019000 

0.01456 

1.33 9 

0.28230 

1.00139 

0.0019417 

0.01479 

1.359 

0.29235 

1.00137 

0.0019041 

0.01503 

1.360 

0.30252 

1.00134 

0.0018679 

0.01526 

1.401 

0.31279 

1.00131 

0.0016332 

0.01549 

1.421 

0.32317 

1.00129 

0.0017997 

0.01571 

1.441 

0.33365 

1.00127 

0.0017674 

0.01594 

1.461 

0.34423 

1.00125 

0.0017363 

0.01616 

1.461 

0.35491 

1.00122 

0.0017063 

0.01639 

1.501 

0.36570 

1.0 0120 

0.0016774 

0.01661 

1.52 0 

0.37657 

1.00118 


• T MO-PHASE 30UN0ARY 


pranotl 

NUMBER 


5.3 466 
5.1618 
4.7517 
4.3834 
4.0524 
3.7549 
3.4875 
3.2471 
3.0313 
2.8376 

2.6641 

2.5089 

2.3704 

2.2474 

2.1385 

2.0427 

1.9593 

1.8875 

1.8649 

0.8209 

0.8145 

0.8059 

0.7986 

0.7922 

0.7866 

0.7817 

0.7774 

0.7736 

0.7701 

0.7670 

0.7642 

0.7617 

0.7594 

0.7572 

0.7547 

0.7524 

0.7505 

0.7487 

0.7472 

0.7458 

0.7446 

0.7435 

0.7424 

0.7415 

0.7398 

0.7383 

0.7370 

0.7358 

0.7347 

0.7338 

0.7330 

0.7323 

0.7316 

0.7310 

0.7305 

0.7300 

0.7296 

0.7293 

0.7290 

0.7287 

0.7285 

0.7284 

0.7283 

0.7283 

0.7283 

0.7284 

0.7285 

0.7286 

0.7288 

0.7290 

0.7293 

0.7296 

0.7300 

0.7304 
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2a 


THERMODYNAMIC PROPERTIES OF OXYGEN 


45 PSIA ISOBAR 


TEMPERATURE 

VOLUME 

ISOTHERM 

ISOCHORE 

INTERNAL 

ENTHALPY 

ENTROPY 

Gy 

Cp 

VELOCITY 



DERIVATIVE 

DERIVATIVE 

ENERGY 



V 

r 

OF SOU NO 

DEG. R 

CU FT/L* 

CU ft-psia/lb 

PSIA/R 

8TU/LB 

BTU/LB 

BTU/LB-R 

6TU / LB -R 

FT/SEC 


• 97.895 

0.01226 

2093.26 

317.9 

-63.209 

-63.107 

0.50130 

0.266 

0.398 

3 806 

100 

0.01231 

2052.46 

312.4 

-62.373 

-62.270 

0.50976 

0.264 

0.396 

3762 

105 

0.01242 

1957.42 

299.7 

-60.365 

-60.262 

9.52916 

0.260 

0.396 

3724 

110 

0.01254 

1864.96 

207.4 

-78.398 

•76.293 

0.54766 

0.256 

0.398 

3665 

115 

0.01267 

1775.09 

275.4 

-76.410 

-76.305 

0.56534 

0.252 

0.396 

3605 

120 

0.01279 

1667.66 

263.9 

-74.422 

-74.316 

9.58227 

0 . 248 

0.396 

3543 

125 

0.01292 

1602.71 

252.7 

-72.433 

-72.325 

0.59652 

0. 244 

0.398 

3 479 

130 

0.01305 

1520.09 

241.8 

-70.442 

-70.333 

9.61414 

0. 241 

0.399 

3415 

135 

0.01319 

1439.78 

231.3 

-66.449 

-66.339 

0.62920 

0.237 

0.399 

3349 

140 

0.01333 

1361.70 

221.1 

-66.453 

-66.341 

0.64372 

0.234 

0.480 

3261 

145 

0.01348 

1265.60 

211.3 

-64.453 

-64.340 

0.65776 

0.231 

0.401 

3213 

150 

0.11363 

1212.01 

201.6 

-62.448 

-62.335 

0.67136 

0.226 

0.402 

3143 

155 

0.01379 

1140.26 

192.5 

-60.436 

-60.323 

0.66455 

0.225 

0.403 

3073 

160 

0.01395 

107Q.46 

163.6 

-56.421 

-50.305 

0.69737 

0.223 

0.404 

3001 

165 

0.01413 

1002.61 

174.9 

-56.396 

-56.279 

0.70964 

0.220 

0.406 

2927 

170 

0.01430 

936.59 

166.5 

-54.362 

-54.242 

0.72199 

0.218 

0.406 

2853 

175 

0.01449 

672.33 

158.3 

-52.315 

-52.195 

0.73367 

0.215 

0.411 

2777 

18 Q 

0.01468 

609.76 

150.4 

-50.256 

-50.133 

0.74546 

0.213 

0.414 

2708 

* 184.382 

0.01486 

756.26 

143.7 

-40.437 

-46.313 

0.75547 

0.211 

0.417 

2631 

* 184.382 

1.27163 

52.61 

0.28 

26.660 

37.456 

1.22047 

0.164 

0.246 

607 

185 

1.27700 

52.67 

0.26 

26.966 

37.609 

1.22131 

0. 164 

0.246 

608 

191 

1.32011 

55.06 

0.27 

27.640 

36.640 

1.22767 

0.163 

0.245 

619 

195 

1.36267 

57.24 

0.26 

26.712 

40.057 

1.23419 

9.162 

0.242 

629 

200 

1. 40475 

59.36 

0.25 

29.556 

41.261 

1.24029 

0.162 

0.240 

639 

205 

1.44641 

61.43 

0.24 

30.402 

42.455 

1.24619 

0.161 

0.238 

648 

210 

1.48771 

63.46 

0.24 

31.243 

43.640 

1.25190 

0.161 

0.236 

657 

215 

1.52869 

65.49 

0.23 

32.078 

44.616 

1.25744 

0.160 

0.235 

667 

220 

1.56939 

67.48 

0.22 

32.906 

45.966 

1.26261 

0.160 

0.233 

676 

225 

1.60985 

69.44 

0.22 

33.735 

47.149 

1.26604 

0. 159 

0.232 

664 

230 

1.65008 

71.39 

0.21 

34.557 

46.307 

1*27313 

0. 159 

0.231 

693 

235 

1.69011 

73.31 

0.21 

35.376 

49.460 

1.27609 

0.159 

0.230 

711 

240 

1.72996 

75.22 

0.20 

36.192 

50.606 

1.26292 

0.159 

0.229 

710 

245 

1.76965 

77.12 

0.20 

37*006 

51.752 

1.26764 

0.156 

0.228 

718 

250 

1.80919 

79.00 

0.19 

37.617 

52.692 

1.29225 

Q.158 

0.226 

726 

25 5 

1.84859 

60.67 

0.19 

38.626 

54.030 

1.29675 

0.156 

0.227 

734 

260 

1.86788 

82.72 

0.18 

39.432 

55.164 

1.30116 

0.156 

8.227 

742 

265 

1.92705 

64.57 

0.18 

40.237 

56.295 

1.30547 

0.156 

0.226 

750 

278 

1.96611 

66.41 

0.17 

41.041 

57.424 

1.30969 

0.157 

0.226 

757 

275 

2.00508 

86.24 

0.17 

41.642 

56.550 

1.31362 

0.157 

0.225 

765 

281 

2.04396 

90.06 

0.17 

42.643 

59.675 

1.31767 

0.157 

0.225 

772 

285 

2.08277 

91.66 

0.16 

43.442 

60.797 

1.32165 

0.157 

0.224 

760 

290 

2.12149 

93.66 

0.16 

44.240 

61.917 

1.32574 

0.157 

0.224 

707 

295 

2.16015 

95.49 

0.16 

45.036 

63.036 

1.32957 

0.157 

0.224 

794 

300 

2.19674 

97.26 

0.16 

45.632 

64.154 

1.33332 

0.157 

0.223 

•81 

310 

2.27574 

100.66 

0.15 

47.420 

66.364 

1.34064 

0.157 

0.223 

615 

320 

2.35253 

104.41 

0.14 

49.006 

66.609 

1.34770 

0.157 

0.222 

829 

330 

2.42913 

107.95 

0.14 

50.566 

70.630 

1.35453 

0.156 

0.222 

842 

340 

2.50557 

111.48 

0.14 

52.166 

73.047 

1.36115 

0. 156 

0.222 

859 

350 

2.58106 

114.99 

0.13 

53.746 

75.260 

1.36757 

0.156 

0.221 

868 

360 

2.65603 

116.49 

0.13 

55,322 

77.471 

1.37360 

0.156 

0.221 

861 

370 

2.73408 

121.96 

0.12 

56.697 

79.679 

1.37965 

0.156 

0.221 

694 

380 

2.61002 

125.46 

0.12 

56*470 

61.666 

1.36573 

0.156 

0.221 

906 

390 

2.66567 

126.93 

0.12 

60.043 

64.090 

1.39146 

9.156 

••220 

916 

400 

2.96164 

132.40 

0.11 

61.614 

66.293 

1.39704 

0.156 

0.220 

936 

410 

3.03733 

135.86 

0.11 

63.165 

68.495 

1.40247 

0.156 

0.220 

942 

420 

3.11295 

139.31 

0.11 

64.756 

90.695 

1.40777 

0.156 

0.220 

954 

430 

3.18651 

142.76 

0.11 

66.326 

92.695 

1.41295 

0.156 

0.220 

965 

44 0 

3.26401 

146.20 

0.10 

67.696 

95.095 

1.41601 

0.156 

0.220 

976 

45 0 

3.33946 

149.63 

0.11 

69.467 

97.294 

1.42295 

0.156 

0.220 

966 

460 

3.41406 

153.06 

0.10 

71.036 

99.493 

1.42776 

0.156 

0.220 

999 

470 

3.49022 

156.49 

0.10 

72.609 

101.692 

1.43251 

0.156 

0.220 

1019 

480 

3.56553 

159.92 

0.09 

74.101 

103.692 

1.43714 

0.157 

0.220 

1020 

490 

3.64061 

163.34 

0.09 

75.754 

106.092 

1.44168 

0.157 

0.220 

1031 

500 

3.71605 

166.76 

0.09 

77.326 

106.293 

1.44613 

0.157 

0.220 

1041 

510 

3.79126 

170.17 

0.09 

78.902 

110.494 

1.45049 

0.157 

0.220 

1052 

520 

3.66643 

173.56 

0.09 

60.479 

112.697 

1.45476 

0. 157 

0.220 

1062 

530 

3.94156 

176.99 

0.09 

62.056 

114.901 

1.45696 

0.157 

0.220 

1072 

54 0 

4.01671 

160.40 

0.06 

83.635 

117.106 

1.46306 

0.156 

0.221 

1062 

55 0 

4.09160 

163.60 

0.08 

65.216 

119.313 

1.46713 

0.156 

0.221 

1092 

560 

4.16666 

167.21 

0.06 

86.799 

121.521 

1.47111 

0.156 

0.221 

1101 

570 

4.24193 

190.61 

0.06 

66.364 

123.731 

1.47502 

0.156 

0.221 

1111 

580 

4.31696 

194.01 

0.08 

69.971 

125.943 

1.47867 

0.156 

0.221 

1121 

59 0 

4.39196 

197.40 

0.08 

91.560 

128.156 

1.48265 

0. 159 

Q .222 

1130 

600 

4.46697 

200.80 

a. 08 

93.152 

130.374 

1.46636 

0.159 

0.222 

1139 


* T MO-PHASE BOUNOARY 
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C-2a 


THERMO OY N A N I C PROPERTIES OF OXYGEN 


<*5 PSIft ISOBAR 


TEMPERATURE OENSITY 
OEG. R LB/CU FT 

* 97.895 81.57891 


100 

81.25696 

105 

60.49571 

no 

79.72778 

115 

78.95469 

12 0 

78.17595 

125 

77.39101 

130 

76.59924 

135 

75.79996 

140 

74.99239 

145 

74.17566 

150 

73.34877 

155 

72.51062 

16 0 

71.65993 

165 

70.79523 

170 

69.91466 

175 

69.01664 

ISO 

66.09690 

* 164. 

382 67.27593 

* 18 4. 

382 0.76639 

165 

0.78309 

190 

0.75751 

195 

0.73365 

20 0 

0.71187 

205 

0.69137 

210 

0.67217 

215 

. 0.65415 

220 

0.63719 

22 5 

0.62118 

23 0 

0.60603 

235 

0.59168 

24 0 

0.57805 

245 

0.56504 

25 0 

0.55273 

255 

0.54095 

26 0 

0.52970 

265 

0.51693 

270 

0.50662 

275 

0.49673 

260 

0*46925 

265 

0.46013 

29 0 

0.47137 

295 

0.46293 

300 

0.45461 

310 

0.43942 

320 

0.42507 

330 

0.41167 

340 

0.39911 

35 0 

0.38732 

360 

0.37622 

370 

0.36575 

360 

0.35567 

39 0 

0.34652 

400 

0.33765 

410 

0.32924 

420 

0.32124 

430 

0.31363 

44 0 

0.30637 

450 

0.29945 

46 0 

0.29264 

47 0 

0.26652 

48 0 

0.28046 

490 

0 *27466 

500 

0.26910 

510 

0.26376 

520 

0.25664 

530 

0.25371 

54 0 

0.24696 

550 

0.24439 

560 

0.23999 

570 

0.23574 

58 0 

0.23164 

590 

0.22769 

600 

0.22367 


* TMO-PHASE 80UN0ARY 


V < OH/ 0 V)p V(OP/OU) v -VfOP/OV^ (OV/OTyV THERMAL 

btu/lb psia-ou ft/btu psia i/deg. r C btu/ft^hr-r 


213.69 
212.33 
209.07 
205.76 

202.39 

198.96 
195.44 
191.92 
188.30 
184.60 

140.82 

176.96 
173.01 

168.97 

164.82 
160.57 

156.20 

151.70 

147.65 
36.28 
36.43 
37.72 

38.98 

40.23 

41.47 

42.69 

43.91 

45.11 
46.31 
47.50 
48 .68 
49.56 

51.03 

52.20 
53.36 

54.52 
55.67 

56.82 

57.97 

59.11 
60.25 

61.39 

62.53 
63.66 

65.93 
68.18 
70 » 44 

72.65 

74.93 
77.17 
79.41 

51.65 

83.89 

56.13 

98.37 
90.61 
92.86 
95.11 

97.37 
99.63 

101.89 

104.17 

106.45 

108 .73 
111.03 
113.33 

115.64 
117.97 
120.30 

122.64 
124.99 
127.35 

129.73 
132.11 


14.633 
14.542 
14.321 
14.092 
13.857 
13.614 
13.366 
13 .113 
12 .854 
12.591 

12.324 

12.053 

11.779 

11.502 

11.223 

10.941 

10.657 

10.370 

10.117 

2.193 

2.192 

2.191 


2.170 
2.169 
2.168 
2.166 
2.165 
2.164 
2.162 
2.160 
2 .159 
2.157 

2.154 

2.152 

2.150 

2.147 

2.144 

2.142 

2.139 

2.135 

2.132 

2.129 

2 .125 

2.121 


17fl767.54 

0.0018614 

D. 11150 

X 10 3 
41.664 

0 . 0 D344 

166782.05 

0.0016731 

0.11097 

40 • C 15 

0 .00343 

157564.16 

O.C019C20 

0.10944 

36.337 

0.00342 

148690. 77 

0.0019327 

0.10764 

33.026 

0.0034 C 

140151. 52 

0. 0019652 

0.10616 

30. 052 

0.00338 

131936.25 

0.0020000 

0.10442 

27.376 

0.00336 

124034.96 

0.0020370 

0.10261 

24.969 

0 .00333 

116437.80 

0.0020766 

0.10076 

22.604 

0 . 00 330 

109135.05 

0.0621195 

0.09663 

20.657 

0.00327 

102117.26 

0.0021656 

0.09667 

19.105 

0.00323 

95375.05 

0* 0022154 

0.09467 

17.529 

0.00319 

84899.18 

0.0022695 

0.09283 

16.112 

0.00315 

82660.65 

0.0023265 

0.09075 

14. 837 

0 .00311 

76710.60 

0.0023931 

0.06665 

13.669 

0 .00306 

70960.33 

0.0024641 

0.06651 

12.656 

0.0030 1 

65461.33 

0.0025426 

0.06435 

11.725 

0. 00296 

60205.23 

0.0026300 

0.06216 

10.067 

D. 00290 

55143.85 

0.0027277 

0.07995 

10.132 

0 .00284 

50876.37 

0.0026234 

0.07800 

9.531 

0 .00278 

41.37 

0.0066416 

0. 00592 

0.55 0 

0. 03032 

41.40 

0.0068014 

0.00594 

0.551 

0.03059 

41.72 

0.0064874 

0.00606 

0.565 

0 .03279 


2.109 

42.01 

0.0062090 

2.168 

42.26 

0.0059597 

2.187 

42.47 

0.0057346 

2.166 

42,67 

0.0055300 

2.165 

42.64 

0.0053426 

2.164 

43.00 

0. 0051706 

2. 163 

43.14 

0*0050114 

2.182 

43.26 

0 . C 0 46637 

2.142 

43.36 

0.0047261 

2.181 

43.48 

0. CO 45974 

2 .16 0 

43.56 

0. C C 44 766 

2.169 

43.66 

0.0043634 

2.179 

43.75 

0 • 0042564 

2.179 

43.62 

0.0041554 

2.176 

<*3.69 

0* C 0 40597 

2.170 

<♦3.95 

0.0039669 

2.178 

44.01 

0.0036627 

2,177 

44.06 

0.0036005 

2 .177 

44.11 

0. 0037222 

2.177 

44.16 

0.0036474 

2.176 

44.20 

0. 0035759 

2.176 

44.24 

0.0035074 

2.175 

<♦4.32 

0.00 33767 

2.175 

44.38 

0.0032600 

2.174 

44.44 

0. Ou 31500 

2.173 

44.49 

0.0030476 

2.173 

44,54 

0.0 029524 

2.172 

44.56 

0. 0026632 

2.171 

44.62 

0.0027796 

2.170 

44.65 

0.0027009 


44.68 
44.70 
44.73 
44.75 
44.77 
44. 79 
44.81 
44.8 2 

44.44 

44.45 

44.86 

44.47 

44.44 

44.49 

44.90 

44.91 

44.92 

44.93 

44.93 

44.94 


0.0626269 
0. 0025570 
0.0024909 
0.0024282 
0.0023689 
0.0023123 
0.0022565 
0.0022073 
0.0021564 
0*0021117 

0.0020671 
0.0020243 
0. 0019633 
0.0019440 
0.0019062 
0.0018699 
0.0018350 
0.0016014 
0 . OC 17691 
0. 0017379 


•»<*.95 0.0017078 

*»‘».95 0.0C16787 


0.00622 
0.00636 
0.09651 
0.00665 
0 • 00680 
0.00694 
0 • 00708 
0.30723 
0.00737 
0 . a 0 752 

0.00766 

0.00781 

0.00796 

0.00611 

0.0062$ 

0.00640 

0.00854 

0.30868 

0.00883 

0.00897 

0.00910 

0.03924 

0.00952 

0.00979 

0.01906 

0.01033 

0.01060 

0.01066 

0.01112 

0.01136 

0.01164 
0.01190 
0.01215 
0.0124C 
0.01265 
0 • J 1290 
0.01314 
0.01339 
0.01363 
Q. 31367 

0.01411 

0.01434 

0.01458 

0.01461 

0.01504 

0.01527 

0.01550 

0.01573 

0.01595 

0.01616 

0.01640 

0.01662 


VISCOSTrv thermal dielectric 
diffusivity constant 
L 8/FT-S£C SQ FT/hR 


1.56876 
1.56621 
1.5600 8 
1.55394 
1.54777 
1.54157 
1.53533 
1.52906 
1.52275 
1.51639 

1.50997 
1.50350 
1.49695 
1.49033 
1.48361 
1.47679 
1*46966 
1.46240 
1.45649 
1. 0 D468 
1.9 0466 
1.00451 

1.00437 
1.00423 
1.0C411 
1.0 0400 
1.00389 
1.00379 
1.00369 
1.00360 
1.00352 
1.00344 

1.00336 
1*00329 
1.0 0322 
1.00315 
1.00309 
1.00302 
1.00297 
1.00291 
1.0 0245 
1.00240 

1.00275 
1.90270 
1.00261 
1.00253 
1.00245 
1.0 0237 
1.00230 
1.D0224 
1.00217 
1.00212 

1.00206 
1.00201 
1.30196 
1.0 0191 
1.00146 
1.00182 
1.00174 I 

1.00174 l 

1.00170 | 

1.90167 | 

1.00163 £ 

1.00160 £ 

1.00157 C 

1.00154 C 

1.00151 C 

1.00144 0 

1.00145 C 

1.00143 0 

1.00140 0 

1.00138 0 


0.578 

0.591 

0.604 

0.616 

0.631 

0.645 

0.658 

3.671 

0.685 

0.696 

0. 711 
0. 725 
0.734 
0.751 
0.764 
0.777 
0 . 790 
0.803 
9.616 
0.829 

0.642 
0.655 
0.66 0 
0.905 
0.930 
0.955 

0. 97-j 

1. U04 
1.026 
1.051 

1.075 

1.096 

1.121 

1.144 

1.167 

1.169 

1.211 

1.233 

1.255 

1.277 

1.298 

1.319 

1.340 

1.361 

1.362 
1.402 
1.422 
1.442 
1.462 
1.462 

1.50 2 
1.521 


0.03502 
0*03726 
0.03954 
0.04191 
0.04426 
0.04669 
0 .04915 
0.05164 
0.05417 
0.05674 

0.05935 
0. 06202 
0.06477 
0.06755 
0.07037 
0.07321 
0.07609 
0.07901 
0.08196 
0 .06494 

0.04796 
0 .09102 
0.09726 
0.10364 
0.11016 
0.11666 
0.12370 
0.13064 
0.1376C 
0.14506 

0.15245 
0.15999 
0.16766 
0.17546 
0.16336 
0.19143 
0.1996 1 
0.20790 
0.21630 
0.22462 

0.23344 
0.24217 
0.25099 
0.25993 
0.26897 
0.27411 
0.26734 
0 .29666 
0.30606 
0.31554 

0.32517 

0.33464 


1.0 0135 
1.00133 


ppanotl 

NUMBER 


5.3493 

5.1630 

4.7529 

4.3845 

4.0534 

3.7558 

3.4683 

3.2479 

3.0320 

2.4343 

2.6647 
2.5094 
2.3709 
2.2474 
2.1389 
2.0431 
1 .9596 
1.44*7 
1.6339 
0.4301 
0.6287 
0.6163 

D.4C95 
0.8019 
0.7953 
0.7495 
0.7845 
0.7600 
0 .7760 
0.7724 
0.7692 
0.7663 

0.76 36 
0.7611 
0.7582 
0.7557 
0.7535 
0.7515 
0.7498 
0.7462 
0 .7466 
0.7456 

0.7445 
0.7434 
0.7415 
0.7398 
0.7384 
0 .7371 
0.7359 
0.7349 
0. 7340 
0.7332 

0.7325 
0 .7318 
0.7312 
0.7307 
0.7303 
0.7299 
3 .7296 
D.7293 
0.7 291 
3.7289 

.7286 
. 7287 
.7284 
.7288 
.7288 
.7290 
.7291 
.7293 
.7296 
.7299 

.7303 
. 7307 
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C-2a 


ThERMQOYNAMIC PROPERTIES OF OXYGEN 


50 PSIA ISOBAR 


TEMPERATURE 

VOLUME 

ISOTHERM 
OERIVATI VE 

ISOCMORE 

DERIVATIVE 

INTERNAL 

ENERGY 

enthalpy 

ENTROPY 

c v c > 

VELOCITY 
OF SOUND 

DEC. R 

cu ft/lb 

CU FT-P5IA/LB 

PSIA/R 

OTU/L0 

BT U/L 6 

BTU/LB-R 

BT U / L 9 -R 

FT/SEC 


• 97 . 9C3 

C. 01226 

2093.59 

317.9 

- 63.209 

- 63.095 

C . 50130 

C . 266 

0.396 

3 606 

100 

0.01231 

2052.93 

312.4 

- 82.375 

- 82.261 

0.50973 

0 . 26 *. 

0.398 

3 703 

105 

0.01242 

1957.60 

299.7 

- 60.366 

- 50.273 

0.52914 

0.260 

0.396 

3725 

110 

0.01254 

1665.45 

287.4 

- 76.400 

- 78.284 

0.54764 

0,256 

0.396 

3 666 

115 

0.01267 

1775.56 

275.5 

- 76.413 

- 76.296 

0.56531 

0.252 

0.396 

3605 

120 

0.01279 

1606.17 

263.9 

- 74.425 

- 74.307 

0.56224 

0 . 246 

0.398 

3543 

125 

0.01292 

1603.20 

252.7 

- 72.436 

- 72.316 

0.59049 

0.244 

0.390 

3460 

130 

0.01305 

1520.59 

241.6 

- 70.445 

- 70.324 

0.61412 

0. 241 

0.399 

3415 

135 

0.01319 

1440.29 

231.3 

- 66.452 

- 66.330 

0 .62917 

0.237 

0.399 

3349 

140 

0.01333 

1362.22 

221.2 

- 66.456 

- 66.333 

0.64370 

0.234 

0.400 

3282 

14 5 

0.01346 

1266.33 

211.3 

- 64.457 

- 64.332 

0.65774 

0.231 

0.401 

3214 

150 

0.01363 

1212.55 

201.6 

- 62.453 

- 62.326 

0.67133 

0. 226 

0.402 

3144 

15 5 

0.01379 

1140.61 

192.6 

- 60.443 

- 60.315 

0.68452 

0.225 

0.403 

3073 

150 

0.01395 

1071.05 

163.6 

- 56.426 

- 56 .297 

0.69734 

0. 223 

Q. 404 

3001 

16 5 

0.01412 

1003.19 

174.9 

- 56.402 

- 56.271 

0.70980 

0. 220 

0.406 

2 928 

170 

0.31430 

937.18 

166.5 

- 54.367 

- 54.235 

0.72196 

0.216 

0.400 

2 854 

175 

0.91449 

072.93 

156.4 

- 52.322 

- 52.167 

0.73363 

0 . 215 

0.411 

2 778 

ISO 

0.01466 

610.36 

150.5 

- 50.262 

- 50.126 

0.74544 

0.213 

0.414 

2700 

105 

0.01469 

749.46 

142 . 6 

- 46.167 

- 46.049 

0.75663 

C . 211 

0.417 

2622 

• 186.792 

0.01497 

727*99 

140.0 

- 47.436 

- 47.300 

0.76066 

0 . 210 

0.419 

2593 

* 106 . 792 

1.15233 

52.59 

0.31 

27.062 

37.751 

1.21602 

0. 165 

0.251 

609 

190 

1,17764 

54.03 

0.31 

27.649 

36.553 

1.22029 

0.164 

0.249 

616 

195 

1.21661 

56.26 

0.29 

28.524 

39 .768 

1.22671 

0 . 163 

0.246 

626 

200 

1.25506 

56.44 

0.26 

29.369 

41.009 

1*23269 

C . 163 

0.243 

636 

205 

1.29311 

60.57 

0.27 

30.246 

42.218 

1.23666 

0.162 

0.241 

646 

210 

1.33076 

62.66 

0*27 

31.095 

43.416 

1.24463 

0. 161 

0.239 

655 

215 

1.36808 

64.72 

0.26 

31.936 

44.604 

1.25023 

0 . 161 

0.237 

665 

22 0 

1.40511 

66.75 

0.25 

32.775 

45.785 

1.25565 

0 . 160 

0.235 

674 

225 

1.44168 

68.75 

0.24 

33 . 6C8 

46*956 

1.26093 

0 . 160 

0.234 

663 

230 

1.47842 

70.73 

0.24 

34.437 

46.125 

1.26605 

0 . 160 

0.233 

691 

235 

1.51475 

72.68 

0.23 

35.261 

49.266 

1.27105 

0 . 159 

0.232 

700 

240 

1.55091 

74.62 

0.22 

36.062 

50.442 

1.27591 

0. 159 

0.231 

708 

245 

1.58669 

76.54 

0.22 

36.900 

51.593 

1.26066 

0 . 159 

0.230 

717 

25 0 

1.62272 

78.45 

Q.21 

37,716 

52.740 

1.26530 

0 . 15 6 

0.229 

725 

255 

1.65642 

80.34 

0.21 

36.526 

53.663 

1.26962 

Q . 156 

0.220 

733 

26 0 

1.69399 

62.22 

0.20 

39.339 

55.023 

1.29425 

0.156 

0.226 

741 

265 

1.72944 

64.09 

0.20 

40.147 

56.159 

1.29656 

0 . 156 

0.227 

748 

270 

1.76460 

65.94 

0.19 

40.954 

57.293 

1.30262 

0 . 156 

0.226 

756 

275 

1.60005 

87 . 79 

0 .19 

41.756 

56.424 

1.30697 

0 . 156 

0.226 

764 

280 

1.63521 

89.63 

0.19 

42.561 

59.553 

1.31104 

0.157 

0.226 

771 

285 

1.07030 

91.46 

0 .16 

43.363 

60*679 

1.31503 

0 . 157 

0.225 

779 

29 0 

1.90530 

93.26 

0.15 

44.163 

61.604 

1.31694 

0.157 

0 .225 

786 

295 

1.94024 

95.10 

0.16 

44.962 

62,926 

1.32277 

0.157 

0.224 

793 

30 0 

1.97510 

96.91 

0.17 

45.760 

64.047 

1.32654 

0.157 

0 .224 

600 

310 

2.04466 

100 .51 

0.17 

47.353 

66.264 

1.33367 

0.157 

0.223 

814 

320 

2.11401 

104.09 

0.16 

46.942 

66.515 

1.34096 

0. 157 

0.223 

028 

330 

2.16316 

107.65 

0.16 

50.527 

70.741 

1.34761 

0. 157 

0.222 

842 

340 

2.25215 

111.19 

0.15 

52.110 

72.962 

1.35 444 

0.156 

0.222 

655 

35 0 

2.32100 

114.72 

0.15 

53.691 

75.160 

1.36067 

0.156 

0.222 

666 

36 0 

2.38971 

116.24 

0.14 

55.270 

77.395 

1.36711 

0.156 

0.221 

861 

370 

2.45831 

121.75 

0.14 

56.647 

79.607 

1.37317 

0.156 

0.221 

093 

380 

2.52660 

125.24 

0.13 

56.422 

81.617 

1.37906 

0 . 156 

0.221 

906 

39 0 

2.59521 

126.73 

0.13 

59.996 

64.025 

1.36460 

0.156 

0.221 

918 

40 0 

2.66352 

132.20 

0.13 

61.570 

66.230 

1.39036 

0 . 156 

0.221 

930 

410 

2.73176 

135.67 

0.12 

63.142 

66.435 

1.39562 

0 . 156 

0.220 

942 

420 

2.79993 

139.14 

0.12 

64.715 

90.636 

1.40113 

0 . 156 

0.220 

953 

430 

2.86604 

142.59 

0.12 

66.286 

92.641 

1.40632 

0.156 

0.220 

965 

440 

2.93609 

146 . C4 

0.12 

67.858 

95.042 

1.41136 

0.156 

0.220 

976 

450 

3*00406 

149,49 

0.11 

69.430 

97.244 

1.41632 

0. 156 

0.220 

967 

460 

3 • 1)720 3 

152.93 

U.ll 

71.002 

99.445 

1.42116 

0 . 156 

D . 22Q 

996 

470 

3.13993 

156.37 

0.11 

72.574 

101.646 

1.42590 

0.157 

0.220 

1009 

400 

3.20779 

159. ac 

0.11 

74.147 

103.647 

1.43053 

0 . 157 

0.220 

1020 

49 0 

3.27562 

163.23 

0.10 

75.721 

106.049 

1.43507 

0 . 157 

0.220 

1031 

50 0 

3.34340 

166.65 

0.10 

77.295 

106.251 

1.43952 

0 . 157 

0.220 

1041 

510 

3.41116 

170.07 

0.10 

76.071 

110.454 

1.44366 

0 . 157 

0.220 

1052 

520 

3.47886 

173.49 

0.10 

60.446 

112.656 

1.44616 

0. 157 

0.220 

1062 

530 

3.54656 

176.91 

0.10 

62.026 

114.663 

1.45236 

0 . 157 

0.221 

1072 

540 

3.61425 

160.32 

0.09 

63.606 

117.070 

1.45649 

0 . 156 

D.221 

1062 

55 0 

3.66169 

163.73 

O . C9 

65.166 

119.277 

1.46054 

0.156 

0.221 

1092 

56 0 

3.74952 

167.14 

0.09 

86.771 

121.467 

1*46452 

0 . 156 

0.221 

1102 

570 

3 . H1712 

190.55 

D • 0 9 

86.357 

123.696 

1.46643 

0 . 156 

0.221 

1111 

5 0 0 

3.88470 

193.95 

0.09 

69.945 

125.912 

1.47228 

0.156 

0.221 

1121 

590 

3.95226 

197.35 

0.09 

91.534 

126.127 

1 . L7607 

0 . 159 

0.222 

1130 

600 

L . I1960 

200.75 

0.06 

93.127 

130.345 

1.47979 

0.159 

0.222 

1140 


* TWO-PHASE 30UN0ARY 
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C-2a 


THERMODYNAMIC PROPERTIES OF OXYGEN 


5C PSIA ISOBAR 


TEMPERATURE 

DENSITY 

V (OH/QV)p 

V <OP/OU) v 

-V (Op/OV) T 

(DV/OTy V 

thermal 

VISCOSITr 

THERMAL 

□ ielectric 

pranqtl 






INDUCTIVITY 

DIFFUSIVITY 

constant 

NUMBER 

OEG. 

R 

lb/cu FT 

btu/lb 

PSIA-CU FT/9TU PSIA 

l/DEG. R 

0TU/FT-HR-R 

IB/FT-S£C 
X 10 3 

SQ FT/HR 



* 97. 

903 

81. 58022 

213.71 

14.633 

170795,65 

0.0016611 

0 .11159 

41.691 

0.00344 

1.56679 

5 .3499 

100 


81.26139 

212.36 

14,542 

166623.87 

0.0018728 

0.11097 

40.028 

0.0034? 

1.56623 

5.1642 

105 


80.49827 

209.10 

14 .321 

157606.24 

0.0019016 

0.10945 

36.348 

0.00342 

1.56010 

4.754C 

110 


79.73046 

205.79 

14.093 

148733.08 

0.0019323 

0.10785 

33.039 

0.00340 

1.55396 

4.3855 

115 


78. 95750 

202.43 

13 .857 

140194.09 

0. 0019646 

0.10617 

30.063 

0.00336 

1.54779 

4.0544 

120 


78.17891 

199.00 

13 .615 

131979.09 

0.0019995 

0.10442 

27.386 

0.00336 

1.54159 

3.7567 

125 


77.39413 

195.52 

13.366 

124076.08 

0.0020365 

0.10262 

24.978 

0.00333 

1.53536 

3.4691 

130 


76.60253 

191.96 

13 .113 

116481.21 

0.0020762 

0.10075 

22.612 

0.00330 

1.52909 

3.2487 

135 


75.80344 

188.34 

12 .854 

109178.80 

a. 0021189 

0.09664 

20.865 

a .00327 

1.52276 

3. 0327 

140 


74.99606 

184.64 

12 .591 

102161.33 

0. OC 21649 

0.09666 

19.113 

0.00323 

1.51642 

2 .8390 

145 


74.17954 

180.87 

12 .324 

95419.43 

0. 0022147 

0 . 09486 

17.537 

0.00319 

1 .5 10 u 1 

2 »b653 

15 0 


73.35289 

177.01 

12 .053 

88943.92 

0.0022687 

0.09264 

16.119 

0.003L5 

1.50353 

2.5100 

155 


72.51500 

173.06 

11 .779 

82725.76 

0.0023276 

0.09076 

14.843 

0.00311 

1.49698 

2.3714 

160 


71.6646C 

169.02 

11 .503 

76756.11 

0.0023921 

0.98866 

13.695 

0.00306 

1.49036 

2.2483 

165 


70.80022 

164.88 

11.223 

71026.26 

0.0024630 

0.06653 

12.661 

0.00301 

1.48365 

2.1393 

170 


69,92019 

160.63 

10 .942 

65527.71 

0.0025414 

0.08436 

11.731 

0.00296 

1.47684 

2.0434 

175 


69.02257 

156.26 

10.658 

60252.10 

0.0026286 

0.06218 

10.692 

0.00290 

1.46991 

1.9599 

ISO 


68.10508 

151.77 

10.371 

55191.25 

0.0027261 

0.07997 

10.137 

9.09294 

1.46285 

1.8080 

1S5 


67.16501 

147. 14 

10.083 

50337.16 

0.0028359 

0.07774 

9.455 

0.00277 

1.45564 

1.8271 

* 186. 

792 

66.82191 

145.45 

9.978 

46645.83 

0.0026786 

0.07693 

9.227 

0.00275 

1.45301 

1.0079 

* 186. 

792 

0.86781 

36.48 

2.195 

45.64 

0. C068819 

0.30604 

9.561 

0.0277? 

1.0 0516 

0.0392 

190 


0.84916 

37.31 

2.193 

45.88 

9 • 0 C 66670 

0*00613 

9.569 

0.02902 

1.0 0505 

0.8315 

195 


0.82195 

38.60 

2.192 

46.25 

0.0063631 

0.00627 

0.562 

0.03106 

1.00469 

0.6210 

20 0 


0.79676 

39.87 

2.190 

46.56 

0.0060932 

0.00641 

9.595 

0.03313 

1.0 0474 

0.8121 

205 


•0.77333 

41.12 

2.189 

46.84 

9.0058512 

0.90655 

0.609 

0.03522 

1.0 0460 

0.8044 

210 


0.75145 

42.36 

2.168 

47.09 

0 .0056326 

0. 00670 

9.622 

0.03735 

1.0 04-+7 

0 .7977 

215 


0.73095 

43.59 

2.187 

47.31 

0.0054336 

0.00664 

0.635 

0.03951 

1.0 0435 

0.7918 

220 


0.71169 

44.81 

2.166 

47.50 

0.0052515 

0.00696 

0.648 

0.04170 

1.00423 

0.7866 

225 


0.69354 

46.02 

2.165 

47.66 

9.0050639 

0.00713 

9.662 

0.04392 

1.0 0413 

0 .7821 

230 


0.67640 

47.22 

2.185 

47.64 

0 . 0 L 492 89 

0 .00727 

0.675 

0.04618 

1.0 0402 

0 .778D 

235 


0.66017 

48.41 

2.164 

47.98 

0.0 C 47650 

0.00741 

0.668 

0.04647 

1.00393 

0 .7743 

240 


0.64478 

49.60 

2.183 

48.11 

0* 0 C 4650 8 

0.00756 

0.701 

0.05060 

1.00364 

0.7710 

245 


0.63016 

50.78 

2 . 18 3 

46.23 

9.0045254 

0. 0Q770 

0.715 

0.05317 

1.D0375 

0.7680 

250 


0. 61625 

51.96 

2.162 

48.34 

0.0044077 

0.00784 

0.728 

0.05558 

1.0 0367 

0.7651 

255 


0.60298 

53.13 

2.182 

46.44 

0.0042970 

0.00799 

0.741 

0.05606 

1.00359 

0.7618 

26 0 


0.59032 

54.29 

2.161 

46.54 

9.0041926 

0. 00614 

9.754 

0 . 0606 C 

1.0 0351 

0.7590 

265 


0.57822 

55.45 

2 .161 

46.62 

0.0040940 

0.00629 

0.767 

0.06315 

1.00344 

0.7565 

270 


0.56664 

56.61 

2.180 

46.70 

0. 0040005 

0.00643 

0.780 

0.06572 

1.00337 

0.7543 

275 


0.55554 

57. 77 

2.180 

46.77 

9.0039119 

0. 00856 

0.793 

0.06632 

1.00330 

0.7524 

28 0 


0.54490 

58. 92 

2.179 

46.64 

0.0036276 

0.00672 

3.806 

0.07096 

1.00324 

0.7507 

285 


0.53467 

60 . Ob 

2.179 

46.90 

0. 0037473 

0.00886 

0.819 

0 .07362 

1.00316 

0.7491 

29 0 


0.52485 

61.21 

2.176 

46.96 

0.0036707 

0.00900 

0.632 

0.07631 

1.0 0312 

0.7478 

295 


0.51540 

62.35 

2.178 

49.01 

0.0035976 

0.00914 

0.645 

0.0790 4 

1.0 0306 

0.7465 

300 


0.50630 

63.49 

2.176 

49.07 

9.0035277 

0.00926 

3.65/ 

0.0618b 

1.00301 

0 . 7453 

310 


0.48908 

65. 76 

2 .177 

49.16 

0.0033965 

0.00955 

0.883 

0.00743 

1.0 0291 

0.7432 

320 


0.47304 

68.03 

2.176 

49.24 

0.0032756 

0.00962 

0.906 

0.09319 

1.00281 

0 .7414 

130 


0.45805 

70.29 

2.176 

49.31 

0.0031636 

0.01009 

9.933 

0.09908 

1.9 0272 

0.7396 

340 


Q. 44402 

72.54 

2.175 

49.37 

0.0030600 

0.01036 

0.95 7 

0.10511 

1.00264 

0.7383 

350 


0.43085 

74. 79 

2.174 

49,43 

0.0029633 

0.01063 

9.962 

0.11127 

l.a 0256 

0.7371 

360 


0.41846 

77.04 

2.174 

49.48 

0.0L2B729 

0.01089 

1.006 

0.11757 

1.90249 

0 .7359 

37 0 


0.40678 

79.29 

2.173 

49.52 

0.0027683 

0.01115 

1.030 

0.12396 

1.0 0242 

0.7350 

38Q 


0.39576 

81.53 

2.172 

49.57 

0.0027068 

0.01141 

1.053 

0.13052 

1.00235 

0.7341 

390 


0.38533 

83.78 

2.171 

49.60 

0.0026340 

0.01166 

1.077 

0.13719 

1.00229 

0.7333 

40 0 


0.37544 

86.02 

2.170 

49.64 

3. 0 C 25634 

9.0119? 

1.10 0 

0.14J96 

1.90223 

9.7326 

410 


0.36606 

88.27 

2.169 

49.67 

0.0 C 24967 

0.91217 

1.123 

0.15088 

1.00218 

0.7320 

420 


0.35715 

90.52 

2 .166 

49.69 

9.0024335 

0.01242 

1.146 

0.15791 

1.00212 

0 .7315 

410 


0.34867 

92.77 

2.166 

49. 72 

0. OC 23736 

0.01267 

1.166 

0.16505 

1.902C7 

0.7310 

44 0 


0.34059 

95.02 

2.165 

49 .74 

0. GO 23167 

0.01292 

1.191 

0 .17230 

1.1C2Q2 

0.7305 

45 Q 


0.33288 

97.28 

2.163 

49.76 

0. 0022626 

0.01316 

1. 213 

0 .17966 

1.00198 

0.7302 

46 0 


0.32552 

99.54 

2 . 162 

49.78 

0. 0022111 

0.01341 

1.235 

0.16717 

1.00193 

0.7299 

470 


0.31848 

101.81 

2. 160 

49.60 

0.0C21619 

0.01365 

1.257 

0.1947 C 

1.00189 

0.7296 

480 


0.31174 

104.09 

2 .15 6 

49.62 

0.0021149 

0.31389 

1.278 

9.20237 

1.00165 

0.7294 

49 0 


0.30529 

106.37 

2.156 

49.63 

0.0020700 

0.01413 

1.30 0 

0.21014 

1.00101 

0.7293 

500 


0.29910 

108.66 

2.153 

49.65 

0.0020270 

0.31436 

1.321 

0 .21601 

1.00176 

0.7292 

510 


0. 29316 

11D. 96 

2.151 

49.86 

0. 0019858 

0.01459 

1.342 

0.22594 

1.0 0174 

0 .7292 

52 0 


0 .28745 

113.27 

2.146 

49.87 

0. 00 19461 

9.01463 

1.362 

0.2349 C 

1.00171 

0.7292 

530 


0.28196 

115.58 

2 . 146 

49.66 

0 • 0 D 19064 

0.01506 

1. 383 

0.24214 

l.QOltsB 

0.7292 

540 


0.27668 

117.90 

2.143 

49.69 

0.0016720 

0.01529 

1.40 3 

0.25037 

1.30164 

0.7293 

55 0 


0.27160 

120.24 

2.140 

49.90 

0.0016369 

0.01552 

1.42 4 

0 .25866 

1.10161 

0 .7295 

560 


0.26670 

122.58 

2.137 

49.91 

0.0016032 

0.01574 

1.44 4 

0.26796 

1.00159 

0.7297 

570 


0.26198 

124.94 

2.133 

49.92 

a, 0017707 

0.01597 

1.464 

0.27555 

1.00156 

0 .7299 

580 


0.25742 

127.30 

2.130 

49.93 

0.0017394 

0.01619 

1.463 

0.28411 

1.0 0153 

0.7302 

590 


0.25302 

129.68 

2.126 

49.93 

0.00 1709? 

0.01642 

1.503 

0.29274 

1.30150 

0.7396 

60 0 


0 .24877 

132.06 

2.122 

49.94 

9. 00 1660 

0 .91664 

1.523 

0.33145 

1.0 0148 

0.7310 
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C-2a 



THERMODYNAMIC PROPERTIES OF OXYGEN 

100 PSIA ISOBAR 


TEMPERATURE 

VOLUHE 

ISOTHERM 

ISOCHORE 

INTERNAL 

ENTHALPY 

ENTROPY 

<V 

Cp 

VELOCITY 



DERIVATIVE 

DERIVATIVE 

ENERGY 





OF SOUND 

OEG. R 

cu ft/lb 

cu ft-psia/lb 

PSIA/R 

BTU/L 9 

BTU/LB 

BTU/LB-R 

BT J / 

LB -R 

FT/SEC 

• 97.974 

0.01226 

2096.70 

317.9 

-63.201 

-62.974 

0.50138 

0 . 266 

0.396 

3 809 

100 

0.01230 

2057.46 

312.6 

-62.396 

•62.166 

0.50952 

0.264 

0.398 

3766 

105 

0.01242 

1962.48 

299.9 

-60.410 

-60.160 

0.52892 

0.260 

0.398 

3728 

110 

0.31254 

1870.12 

287.6 

-78.425 

-78.193 

0 . 54741 

a .256 

0.398 

3669 

115 

0.01266 

1760.32 

275.7 

-76.439 

•76.205 

D. 56508 

0.252 

D.398 

3608 

120 

0.31279 

1693.00 

264.1 

-74.453 

-74.217 

0.56201 

0.248 

0.398 

3547 

12 5 

0.01292 

1608.12 

252.9 

-72.466 

-72.227 

0.59825 

Q.244 

0.396 

3483 

130 

0.31305 

1525.60 

242.1 

-70.476 

-70.236 

0.61387 

0.241 

0.398 

3419 

135 

0.01319 

1445.39 

231.6 

-66.467 

-68.243 

0.62691 

0. 238 

0.399 

3353 

14 0 

0.01333 

1367.42 

221.4 

•66.494 

-66,247 

0.64343 

0. 234 

0.399 

3286 

145 

0.01347 

1291.63 

211.6 

•64.497 

-64.247 

0.65746 

0.231 

0.400 

3218 

15 0 

0.01363 

1217.96 

202.1 

•62.495 

-62.243 

0.67105 

0.228 

0.401 

3149 

155 

0.01378 

1146.33 

192.9 

-60.469 

-60.233 

0.68423 

0.226 

0.402 

3 0 78 

16 0 

0.01394 

1076.69 

163.9 

-58.475 

-58.217 

0 .69703 

0.223 

0.404 

3007 

165 

0.01411 

1008.96 

175.3 

-56.454 

-56.193 

0.70946 

0. 220 

0.406 

2934 

17 0 

0.01429 

943.09 

166.9 

-54.42 4 

-54.160 

0.72162 

0.216 

0.408 

2 660 

175 

0.01448 

678*99 

158.7 

-52.363 

-52.115 

0.71346 

0.215 

0.410 

2784 

ISO 

0.01467 

816.59 

150.6 

-50.326 

-50 .057 

0.74507 

0.213 

0.413 

2708 

165 

0.01487 

755.84 

143.2 

-46.259 

-47.983 

0.75644 

0.211 

0.416 

2629 

190 

0.01509 

696.64 

135.7 

-46.170 

-45 .091 

0.76760 

0.209 

0.421 

2549 

195 

0.01532 

636.91 

128.4 

-44. 060 

-43.776 

0.77659 

0.207 

0.425 

2466 

200 

0.01556 

5|2.59 

121.3 

-41.923 

-41.635 

0.76943 

0.205 

0.431 

2 384 

* 204. 428 

0.01579 

53^» 60 

115.1 

-40.085 

-39.712 

0.79694 

0. 203 

0.437 

2307 

• 204. 428 

0.59696 

50. 9> 

0.64 

28.395 

39.449 

1.16613 

0.172 

0.279 

619 

205 

0.59951 

51.22 

0.63 

20.507 

39.609 

1.18692 

0.172 

0.278 

620 

210 

0.62139 

53.93 

0.60 

29.474 

40.961 

1.19353 

0.170 

0.271 

632 

215 

0.64274 

56.53 

0.58 

30.420 

42.322 

1.19984 

0.166 

0.265 

643 

220 

0.66364 

59.04 

0.56 

31.347 

43.636 

1 i 20589 

0. 167 

0.261 

653 

225 

0.68417 

61.47 

0.53 

32.260 

44.929 

1.21170 

0.166 

0.257 

664 

230 

0.70438 

63. 84 

0.52 

33.160 

46.203 

1.21730 

0. 165 

0.253 

674 

235 

0.72431 

66.15 

0.58 

34.046 

47.461 

1.22271 

0. 164 

0.250 

664 

24 0 

0.74400 

66.41 

0.46 

34.928 

46.705 

1.22794 

0. 163 

0.247 

693 

245 

0.76347 

70.62 

0.47 

35.799 

49*936 

1.23302 

0.163 

0.245 

702 

25 0 

0.78276 

72.60 

0.46 

36.662 

51.157 

1.23795 

0. 162 

0 .243 

711 

255 

0.80187 

74.94 

0.44 

37.519 

52.366 

1.24275 

0.162 

0.241 

720 

260 

0.82083 

77.05 

Q.43 

36.370 

53.570 

1.24742 

0.161 

0.240 

729 

265 

0.83966 

79.14 

0.42 

39.216 

54.765 

1.25197 

0.161 

0.238 

737 

270 

0.85836 

81.20 

0.41 

40.058 

55.952 

1.25641 

0.160 

0.237 

746 

27 5 

0.87695 

83*23 

0.40 

40.895 

57.134 

1.26075 

0 . 160 

0.236 

754 

280 

0.89543 

85.25 

0.39 

41.726 

56.309 

1.26498 

0. 160 

0.235 

762 

285 

0.91383 

67.25 

0.38 

42.556 

59.460 

1.26913 

0 . 159 

0.234 

770 

290 

0.93213 

69.23 

0.36 

43.365 

60.646 

1.27318 

0. 159 

0.233 

778 

295 

0.95036 

91.20 

0.37 

44.209 

61.607 

1.27715 

0. 159 

0.232 

785 

300 

0.96852 

93.15 

0.36 

45.030 

62.965 

1.26104 

0.159 

0.231 

793 

310 

1.00463 

97.01 

0.35 

46.666 

65.269 

1.26660 

0.158 

a. 230 

806 

320 

1.04051 

100.63 

0.33 

48.29 3 

67.561 

1.29587 

0. 158 

0.229 

622 

330 

1.07619 

104.61 

0.32 

49.913 

69.641 

1.30269 

0. 158 

0.226 

636 

34 0 

1.11169 

108.35 

0.31 

51.527 

72.113 

1.30967 

0. 157 

0.227 

850 

35 0 

1.14703 

112.06 

0.30 

53.136 

74.376 

1.31623 

0. 157 

0.226 

864 

36 0 

1.18224 

115.75 

0.29 

54.740 

76.632 

1.32259 

0.157 

0.225 

877 

37 0 

1.21733 

119.41 

0.28 

56.341 

78.662 

1.32875 

a. 157 

0.225 

690 

380 

1.25231 

123.05 

0.27 

57.936 

61.127 

1.33474 

0.157 

0 .224 

903 

390 

1.28719 

126.67 

0.27 

59.532 

63.367 

1.34056 

0.157 

0.224 

915 

400 

1.32198 

130.27 

0.26 

61.123 

65.603 

1.34622 

Q.157 

0.223 

928 

410 

1.35669 

133.86 

0.25 

62.712 

67.635 

1.35173 

0.157 

0.223 

940 

42 0 

1.39134 

137.43 

a. 25 

64.309 

90.064 

1.35710 

0.157 

0.223 

952 

430 

1.42591 

1^*0. 99 

0.24 

65.866 

92.290 

1.36234 

0.157 

0.223 

963 

44 0 

1.46043 

144.5<% 

0.23 

67.471 

94.515 

1.36745 

0. 157 

0.222 

975 

450 

1.49489 

146.06 

0.23 

69.056 

96.737 

1.37245 

0 . 157 

0.222 

986 

460 

1.52931 

151.61 

0.22 

70.639 

98.956 

1.37733 

0 . 157 

0.222 

998 

470 

1.56367 

155.12 

0.22 

72.223 

101.178 

1.36210 

0. 157 

0.222 

1009 

480 

1.59800 

156.63 

0.21 

73.606 

103.397 

1.38678 

0. 157 

0.222 

1020 

490 

1.63229 

162.14 

0.21 

75.389 

105.615 

1.39135 

0. 157 

0.222 

1030 

500 

1.66654 

165.63 

0.20 

76.973 

107.833 

1.39583 

0 . 157 

0.222 

1041 

510 

1.70076 

169.12 

0.20 

78.557 

110.051 

1.40022 

0.157 

0.222 

1051 

520 

1.73494 

172.61 

0.20 

60.142 

112.269 

1.40453 

0.157 

0.222 

1062 

530 

1.76910 

176.06 

0.19 

61.726 

114.467 

1.40875 

0.158 

0.222 

1072 

54 0 

1.80323 

179.55 

0.19 

63.315 

116.706 

1.41290 

0.158 

0.222 

1062 

55 0 

1.83734 

183.02 

0.18 

84.904 

116.926 

1.41698 

0.158 

0.222 

1092 

560 

1.87142 

166.46 

0.16 

86.494 

121.146 

1.42096 

0.156 

0.222 

1102 

570 

1 .90549 

169.94 

0.16 

88.065 

123.370 

1.42491 

0 . 156 

0.222 

1112 

58 0 

1.93953 

193.40 

it. 17 

69.679 

125.594 

1.42576 

0 . 159 

0.222 

1121 

590 

1.97355 

196.65 

0.17 

91.274 

127.619 

1.43256 

0. 159 

0.223 

1131 

600 

2.00755 

200.29 

0.17 

92.872 

13C .046 

1.43633 

0 . 15 9 

0.223 

1140 
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C-2a 


THERMODYNAMIC PROP^RT IPS OF OXYGc-N 


100 PSI& ISOBAR 


TEMPERATURE 

DENSITY 

V<OH/DV>p 

VOP/OLDv 

-V (OP/OV^ 

(OV/DTfc/V 

thermal 

VISCOSITY 

THERMAL 

DIELECTRIC 

pranotl 







CONDUCTIVITY 

OIFFUSIY ITY 

CONSTANT 

NUMBER 

OEG* 

R 

LB/CU FT 

0TU7L0 

PSIA-3U FT/BTU PSIA 

1 / OEG. R 

btu/ft-hr-r 

LB/FT-S£C 
X 10 5 

SQ FT/HR 



* 97. 

,974 

81.59326 

213.99 

14 .631 

171076.65 

0.0018562 

0.11161 

41.761 

0.00344 

1.56669 

5.3561 

100 


61.28572 

212.69 

14.544 

167241.65 

0.0016694 

0.11102 

40.152 

0.00344 

1.56642 

5.1765 

105 


80.52370 

209.44 

14.323 

156026.63 

0.0016960 

0.10951 

36.465 

0.00342 

1.56031 

4.7654 

110 


79.75723 

206.14 

14.094 

149155.97 

0.0019263 

0.10791 

33.149 

0.00340 

1.55417 

4.3961 

115 


78.96563 

202.79 

13.856 

140619.56 

0.0019606 

0.10624 

30.166 

0.00336 

1.54601 

4.0642 

120 


78.20649 

199.38 

13.616 

132407.24 

0.0019949 

0.10450 

27.463 

0 .00336 

1.54183 

3.7659 

125 


77.42527 

195.91 

13.366 

124509.02 

0.0020315 

0.10269 

25.069 

0 * 00333 

1.53561 

3.4976 

130 


76.63536 

192.37 

13.115 

116915.06 

0.0020706 

0.10064 

22.698 

0.00330 

1.52935 

3.2565 

135 


75.83609 

168.77 

12.657 

109615.68 

0.0021129 

0.09693 

20.945 

0.00327 

1.52305 

3.0400 

140 


75.03270 

165.09 

12.594 

102601.37 

0.0021503 

0.09696 

19.166 

0.00324 

1.51671 

2.8456 

145 


74.21633 

161.33 

12.32 7 

95662.61 

0.0022074 

0 .09498 

17.606 

0.00320 

1.51031 

2.6714 

15 0 


73.39404 

177.50 

12.057 

69390.60 

0.0022607 

0.09295 

16*186 

0.00316 

1.50365 

2.5156 

155 


7 2.55672 

173.57 

11.764 

63176.35 

0.0023107 

0.09068 

14.907 

0.00311 

1.49733 

2.3765 

160 


71.71116 

169.55 

11.506 

77210.62 

0.0023622 

0.06676 

13.755 

0.00307 

1.49072 

2.2528 

165 


70.84992 

165.44 

11 .229 

71484.95 

0.0024519 

0.06666 

12.718 

0.00302 

1.46403 

2.1432 

170 


69.97336 

161.22 

10 .949 

65990.66 

0.0025269 

0.06450 

11.785 

0.00296 

1.47725 

2.0469 

175 


69.07965 

156.66 

10 .666 

60720.04 

0.0026144 

0.06233 

10.943 

0.00291 

1.47035 

1.9627 

ISO 


66.16654 

152.42 

10.381 

55664.36 

0.0027099 

0.08013 

10.165 

0.00265 

1.46332 

1.6902 

105 


67.23144 

147.63 

10 .094 

50615.91 

0.0026174 

0.07790 

9.501 

0.00276 

1.45615 

1.6266 

19 0 


66.27127 

143.09 

9.604 

46166.90 

0. 0029391 

0.07566 

6.683 

0.00271 

1.44660 

1.7778 

19 5 


65.28230 

136.20 

9.511 

41709.79 

0.0030763 

0.07339 

8.325 

0.00264 

1.44127 

1.7373 

200 


64.26000 

133.12 

9.213 

37437.22 

0.0032392 

0.07109 

7.619 

0.00257 

1.43350 

1.7075 

* 204* 

428 

63.32227 

126.47 

8.945 

33601.63 

0.0034042 

0.06903 

7.410 

0.00249 

1.42641 

1 .6901 

* 204, 

426 

1.67514 

37.42 

2.210 

85.31 

0.0074533 

0.00705 

0.652 

0.01506 

1.00996 

0.9293 

205 


1.66804 

37.57 

2.209 

65.43 

0.0074001 

0.00706 

0.654 

0.01523 

1.00994 

0.9265 

210 


1.60931 

39.00 

2.209 

66.79 

0 .0069520 

0.00710 

0.665 

0*01646 

1.90959 

0.9035 

215 


1.55585 

40.39 

2.206 

87.96 

0.0065707 

0.00731 

0.677 

0.01770 

1.00927 

0.6846 

220 


1.50683 

41.76 

2.207 

66.97 

0.0062410 

0.00743 

0.666 

0.01693 

1.00898 

0.6666 

225 


1.46162 

43.10 

2.20 7 

89.65 

0.0059524 

0.00756 

0.700 

0.02017 

1.00671 

0.6554 

230 


1.41968 

44. 43 

2.206 

90*63 

0.0 G 56967 

0.00769 

0.712 

0.02141 

1.90846 

0.6438 

235 


1.38062 

45.73 

2.205 

91.32 

0.0054662 

0.00762 

0.725 

0.02266 

1.0 0622 

0.6338 

240 


1.34408 

47.03 

2.205 

91.94 

0.0052622 

0.00795 

0.737 

0.02391 

1.00801 

0 .6251 

24 5 


1.30960 

48.30 

2.204 

92.50 

0. 0050752 

0.00609 

0.749 

0 .02519 

1.00760 

0.8173 

250 


1.27754 

49.57 

2.203 

93.00 

0.0049045 

0.00824 

0.761 

0.02652 

1.00761 

0.6066 

255 


1.24706 

50.62 

2.202 

93.46 

0.0047476 

0.00636 

0.774 

0.02766 

1.00743 

0.6015 

260 


1.21628 

52.07 

2.202 

93.87 

0.0046029 

0.00653 

0.786 

0.02921 

1.00725 

0.7951 

265 


1.19096 

53.31 

2.201 

94.25 

0.0044666 

0.00867 

0.796 

0.03056 

1.00709 

0.7696 

270 


1.16501 

54.53 

2.200 

94.59 

0.0043440 

0.00861 

0.610 

0.03191 

1.00694 

0 .7649 

275 


1.14032 

55.75 

2.200 

94.91 

0.0042275 

0.00694 

0.623 

0.03326 

1.00679 

0.7606 

2S0 


1.11676 

56.97 

2.199 

95.20 

0. 0041163 

0.00906 

0.635 

0.03465 

1.90665 

0 .7769 

2S5 


1.09430 

56.17 

2.199 

95.46 

0.0040156 

0.00921 

0.647 

0.03603 

1.00651 

0.7736 

290 


1.07261 

59.36 

2.198 

95.73 

0.0039193 

0.00934 

0.660 

0.03743 

1.00639 

0.7707 

295 


1.05223 

60.57 

2.197 

95.96 

0.0036281 

0.00946 

0.872 

0.03664 

1.00626 

0.7660 

390 


1.03251 

61.76 

2.197 

96.17 

0.0037419 

0.00961 

0*664 

0.04026 

1.00615 

0 .7655 

310 


0.99539 

64.13 

2.196 

96.56 

0. 0035625 

0.00967 

0.906 

0.04315 

1.00592 

9.7613 

320 


0.96107 

66.49 

2 .194 

96.90 

0.0034361 

0.01013 

0.932 

0.04610 

1.00572 

0.7576 

330 


0.92921 

66.63 

2.193 

97.20 

0.0033066 

0.01039 

0.956 

0.04911 

1.00553 

0.7544 

340 


0.89953 

71.16 

2.192 

97.46 

0.0031662 

0.01064 

0.960 

0.05219 

1.0 0535 

0.7517 

350 


0.67181 

73.47 

2.191 

97.70 

0.0030753 

0.01090 

1.004 

0.05533 

1.00519 

0.7492 

360 


0.64565 

75.79 

2.190 

97.90 

0.0029726 

0.01115 

1.027 

0.05653 

1.00503 

0.7471 

370 


0.62147 

76.09 

2.169 

96.09 

0.0026776 

0.01140 

1.051 

0.06176 

1.00469 

0.7453 

380 


0.79653 

60 .39 

2.166 

96.26 

0. 0027691 

0.01165 

1.074 

0.06509 

1.90475 

0.7437 

39 0 


0.77669 

62.69 

2 .167 

96.41 

0.0027063 

0.01190 

1.097 

0.06047 

1.00462 

0.7422 

40 0 


0.75644 

64.96 

2.165 

96.54 

0.0026266 

0.01215 

1.119 

0.07190 

1.00450 

0.7409 

410 


0.73709 

87.27 

2.164 

96.66 

0.0025560 

0.01240 

1.142 

0.07539 

1.90436 

0.7397 

42 0 


0.71873 

89.56 

2.162 

96.76 

0.0024674 

0.0126)1 

1.164 

0.07694 

1.00426 

0.7387 

43 0 


0.70131 

91.85 

2.161 

96.86 

D. 0024227 

0.01206 

1.166 

0.06254 

1.00417 

0.7378 

44 0 


0.66473 

94.14 

2.179 

96.97 

0.0023616 

0.01312 

1.206 

Q.0662P 

1.90407 

0.7369 

45 0 


0 .66694 

96.44 

2.177 

99.06 

0.0023037 

0.01336 

1.230 

0.06992 

1.00396 

0.736? 

46 0 


0.65369 

98.73 

2.175 

99.13 

0.0022467 

0.01360 

1.252 

0.09366 

1.30369 

D .7355 

470 


0.63952 

101.03 

2.173 

99.20 

9.0021965 

0.01364 

1.273 

0.09750 

1.00360 

0.7350 

48 0 


0.62576 

103.34 

2.171 

99.27 

0.0021466 

0.01407 

1.294 

0.10136 

1.00372 

0.7345 

490 


0.61264 

105.65 

2.169 

99.33 

0.0020994 

0.01431 

1.315 

0.10526 

1.00364 

0.7341 

500 


Q. 60005 

107.97 

2.166 

99.39 

0.0020542 

0 • Q 1454 

1.336 

0. 10923 

1.0 0357 

0.7336 

510 


0.56797 

110.29 

2.163 

99*44 

0.0020110 

0.01476 

1*357 

0.11322 

1.00350 

0.7336 

520 


0.57639 

112.62 

2.161 

99.49 

0.0019697 

0.01499 

1.377 

0.11726 

1.00343 

0.7334 

530 


0.56526 

114.96 

2.156 

99.53 

0. 0019301 

0.01522 

1.397 

0.12137 

1.00336 

0.733? 

540 


0.55456 

117.30 

2.155 

99.57 

0.0016921 

0.01545 

1.417 

0. L2552 

1.00330 

0.7331 

55 0 


0.54426 

119.66 

2.151 

99.61 

0.0016557 

0.01567 

1.437 

0.12970 

1.00324 

0.7331 

560 


0.53435 

122.02 

2.148 

99.65 

0. DU 16207 

0.01590 

1.457 

0.13392 

1.00316 

0.7331 

570 


0.52460 

124.40 

2.144 

99.66 

0.0017670 

0.01612 

1.477 

0.13819 

1.30312 

0.733? 

580 


0.51559 

126.76 

2.141 

99.71 

0.0017546 

0.01634 

1.497 

0.14249 

1.00307 

0 .7334 

59 0 


0.50670 

129.16 

2 .137 

99.74 

0. 0017234 

0.01656 

1.516 

0.1466? 

1.00301 

0.7336 

60 0 


0.49812 

131.56 

2.133 

99.77 

0.0016934 

0.01670 

1.535 

0.15121 

1.00296 

0.7336 
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C-2a 


THERMODYNAMIC properties of OXYGEN 


150 PSIA ISOBAR 


TEMPERATURE 

VOLUME 

ISOTHERM 

ISOCHORE 

INTERNAL 

ENTHALPY 

Entropy 

C„ 

C D 

VELOCITY 



derivative 

DERIVATIVE 

ENERGY 



V 

P 

OF SOUND 

OEG. R 

CU FT/LB 

CU FT-PSIA/LB 

PSIA/R 

BTU/LB 

BTU/LB 

8TU/L8-R 

9TU / 

LB -R 

FT/SEC 

• 98.045 

0.01225 

2099.61 

317.9 

-53.193 

-62.053 

0.50146 

0.266 

0.396 

3611 

100 

0.01230 

2061.98 

312.9 

-82.417 

-62.076 

0.50931 

0. 265 

0.397 

3769 

105 

0.01241 

1967.06 

300.2 

-60.433 

-60.006 

0.52670 

0.260 

0.397 

3731 

110 

0.01253 

1674.79 

287.9 

-76.449 

-76.101 

0.54719 

0.256 

0.397 

3672 

115 

0.01266 

1785.07 

275.9 

-76.466 

-76.114 

0.56485 

0.252 

0.397 

3612 

120 

0.01278 

1697.83 

264. 4 

-74.462 

-74.126 

0.58177 

0.246 

0 .396 

3550 

125 

0.01291 

1613.03 

253.2 

-72.496 

-72.138 

0.59601 

0.244 

0.398 

3467 

130 

0.01304 

1530.60 

242.4 

-70.510 

-70.148 

0.61362 

0.241 

0.396 

3423 

135 

0.01318 

1450.46 

231.9 

-66.522 

-66.156 

0.62665 

0.238 

0.399 

3357 

140 

0.01332 

1372.61 

221.7 

-66.531 

-66.161 

0.64316 

0.234 

0.399 

3291 

145 

0.01347 

1296.92 

211.9 

-64.536 

-64.162 

0.65719 

0.231 

0. 400 

3223 

150 

0.01362 

1223.35 

202.4 

-62.536 

-62.160 

0.67076 

0.229 

0.401 

3154 

155 

0.01377 

1151.64 

193.2 

-60.534 

-60.152 

0*66393 

0.226 

0.402 

3083 

160 

0.01394 

1062.31 

164.3 

-56.524 

-58.137 

0.69672 

0.223 

0.404 

3012 

165 

0.01410 

1014.71 

175.6 

-56.507 

-56.115 

0.70916 

0.220 

0.405 

2939 

120 

0.01428 

945.97 

167.2 

-54.461 

-54.064 

0.72129 

0.216 

0.407 

2 866 

175 

0.01446 

665.01 

159.1 

-52.444 

-52.042 

0.73313 

0.216 

0.410 

2 791 

180 

0.01466 

622.78 

151.2 

-50.394 

-49.967 

0.74471 

0.213 

0.412 

2715 

185 

0.01486 

762.19 

143.6 

-46.330 

-47,917 

0.75605 

0. 211 

0.416 

2637 

190 

0.01507 

703.17 

136. 1 

-46.247 

-45.629 

0.76719 

0 . 209 

0.420 

2556 

195 

0.01530 

645.64 

12 6.9 

-44.144 

-43.719 

0.77615 

0*207 

0.424 

2476 

200 

0.01554 

589.54 

121.6 

-42.016 

-41.564 

0.78697 

0.205 

0.430 

2393 

205 

0.01580 

534.77 

114. 6 

-39.657 

-39.416 

0 .79967 

0.203 

0.437 

2308 

210 

0.01608 

461.24 

106. 0 

-37.661 

-37.215 

0.81029 

0.201 

0.445 

2220 

215 

Q. 01636 

428.67 

191.2 

-35.421 

-34.966 

0.62087 

0.200 

0.455 

2126 

* 216.384 

0.01647 

414.57 

99. 3 

-34.792 

-34.335 

0.62360 

0.199 

0.456 

2102 

* 216.384 

0. 40132 

46.12 

0*96 

26.914 

40.061 

1.16761 

0.176 

0.306 

621 

220 

0.41306 

50.39 

0.95 

29.664 

41.156 

1.17265 

0.176 

0.299 

630 

225 

0.42679 

53.43 

0.90 

30.716 

42.626 

1.17926 

0.174 

0.269 

643 

230 

0.44403 

56.33 

0.66 

31.721 

44.055 

1.16554 

0.172 

0.261 

654 

235 

0.45687 

59.09 

0.52 

32.700 

45.445 

1.19152 

0.170 

0.275 

666 

240 

0.47337 

61. 76 

0.79 

33.657 

46.606 

1.19725 

0. 169 

0.269 

676 

245 

0.48758 

64.34 

0.76 

34.596 

46.141 

1.20275 

0 . 167 

0.265 

607 

25 0 

0.50155 

66.64 

0.74 

35.523 

49.454 

1.20606 

0.166 

0.261 

697 

25 5 

0.51531 

69.26 

0.71 

36.436 

50.749 

1.21319 

0.165 

0.257 

707 

260 

0.52888 

71.67 

0*69 

37.337 

52.027 

1.21615 

0. 164 

0.254 

716 

265 

0.54226 

74.00 

0.67 

36.229 

53.291 

1.22296 

0. 164 

0.251 

726 

270 

0.55553 

76.29 

0.65 

39.112 

54.542 

1.22764 

0. 163 

0.249 

735 

275 

0.56865 

78.54 

a .63 

39.967 

55.782 

1.23219 

0. 163 

0.247 

743 

280 

0.58165 

80.76 

0 .62 

40.656 

57.012 

1.23662 

0.162 

0.245 

752 

28 5 

0.59455 

62.94 

0.60 

41.716 

56.232 

1.24094 

0.162 

0.243 

761 

290 

0.60734 

85.09 

0.59 

42.575 

59.445 

1.24516 

0.161 

0.242 

769 

295 

Q. 62005 

97.22 

0.57 

43.427 

60.650 

1.24928 

0.161 

0.240 

777 

30 0 

0.63266 

69.33 

0.56 

44.275 

61.848 

1.25331 

0.160 

0.239 

785 

310 

0.65771 

93.47 

0.54 

45.956 

64.226 

1.26111 

0.160 

0.237 

601 

320 

0.68249 

97.54 

D .52 

47.627 

66.564 

1.26659 

0. 159 

0.235 

616 

330 

0.70705 

101.54 

0.50 

49.284 

66.923 

1.27579 

0. 15 9 

0 .233 

831 

34 0 

0.73143 

105.49 

0.46 

50.931 

71.246 

1.26273 

0. 159 

0.232 

845 

35 0 

0.75563 

109.40 

0.46 

52.570 

73.559 

1.26943 

0.156 

0 .231 

659 

36 0 

0.77970 

113.25 

0.45 

54.202 

75.656 

1.29591 

0. 156 

0.229 

673 

370 

0.60363 

117.05 

0.43 

55.627 

76.146 

1.30216 

0. 156 

0.229 

867 

380 

0.82745 

120.66 

0,42 

57.446 

60.429 

1.30627 

0. 156 

0.226 

900 

390 

0.85117 

124.62 

0.41 

59.061 

62.703 

1.31417 

0 . 157 

0.227 

913 

40 0 

0.67480 

128.35 

0.40 

60.671 

64 .970 

1.31991 

0 . 157 

0.226 

925 

410 

0.89635 

132.06 

0.36 

62.276 

87.230 

1.32549 

0 . 157 

0.226 

938 

420 

0.92182 

135.74 

6.37 

63.662 

89.466 

1.33093 

a. 15 7 

0.225 

950 

430 

0.94523 

139.41 

0.36 

65.403 

91.737 

1.33623 

0.157 

0.225 

962 

440 

0.96857 

143.05 

0 .36 

67.062 

93.965 

1.34139 

0.157 

0.225 

974 

450 

0.99186 

146.69 

0.35 

66.679 

96.229 

1.34643 

a. 157 

0.224 

985 

460 

1.01510 

150.30 

0.34 

70.275 

96.470 

1.35136 

0.157 

0.224 

997 

470 

1.03629 

153. 90 

0 .33 

71.669 

100.709 

1.35617 

0 . 157 

0.22W 

1008 

480 

1.06144 

157.49 

0.32 

73.463 

102.945 

1 .36086 

0. 15 7 

0 .224 

1019 

490 

1.08455 

161.07 

0.32 

75.056 

105.161 

1.36549 

0.157 

0.223 

1030 

500 

1.10762 

164.64 

0 .31 

76.649 

107 .414 

1.37001 

0.157 

0.223 

1041 

510 

1.13066 

166.19 

0.30 

76.242 

109.647 

1.37443 

0. 157 

0.223 

1051 

520 

1.15367 

171.74 

0,30 

79.635 

111.680 

1.37876 

0.156 

0.223 

1062 

530 

1.17665 

175.28 

0.29 

61.429 

114.112 

1.36301 

0. 158 

0.223 

1072 

540 

1.19961 

176.51 

0.29 

63.023 

116.344 

1.38719 

0.156 

0.223 

1062 

550 

1.22253 

182.33 

0.26 

64.619 

116.576 

1.39128 

0. 156 

0.223 

1093 

56 0 

1.24544 

165.65 

0 .27 

66.215 

120.609 

1.39530 

0.158 

0.223 

1102 

570 

1.26632 

169.36 

0.27 

67.613 

123.042 

1.39926 

0.156 

0.223 

1112 

580 

1.29118 

192.66 

0 .26 

09.413 

125.276 

1.40314 

0.159 

0.223 

1122 

590 

1.31402 

196.36 

0.26 

91.014 

127.512 

1.40696 

0 . 159 

0.224 

1132 

600 

1.33685 

199.85 

0.26 

92.617 

129.749 

1.41072 

fl. 159 

0.224 

1141 
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C-2a 


150 PSIA ISOBAR 


thermodynamic properties of oxygen 


TEMPERATURE OENSITY 
DEG. R L8/CU FT 


V ( OH/O Vlp V (OP/OU» v -VtOP/DVKp 

BTU/L0 PSIA-CU FT/BTU PSIA 


(OV/OTyv THERMAL VISCOSITY THERMAL DIELECTRIC 
CONDUCTIVITY OIFFUSIVITV CONSTANT 


l/DEG. R BTU/FT-MR-R L0/FT-SEC SQ FT/HR 

x to P 


PRANOTL 

NUMBER 


' 98 , 

.045 

61.60630 

214.27 

14.629 

171357.50 

0.0016554 

0.11164 

41.631 

0.00344 

1.56900 

5.3624 

100 


61.30999 

213.01 

14.545 

167659.45 

0.0016660 

0.11106 

40.277 

0.00344 

1 . 5666 ? 

5.1666 

105 


60.54922 

209.78 

14.324 

158446.61 

0.0016944 

0.10956 

36.582 

0.00342 

1.56051 

4.7769 

110 


79.78393 

206.50 

14.095 

149578.42 

0.00 19244 

0.10797 

33.259 

0.00341 

1.55439 

4.4066 

115 


79.01367 

203.16 

13 .660 

141044.56 

0.0019563 

0.10630 

30.269 

0.00339 

1.54824 

4.0741 

120 


76.23798 

199.76 

13.618 

132634.69 

a .0019903 

0.10457 

27.579 

0.00336 

1.54206 

3.7750 

125 


77.45631 

196.31 

13.37 0 

124939.42 

0.0020266 

0.10277 

25.160 

0.00334 

1.5 3565 

3.5061 

130 


76.66608 

192.79 

13.117 

117348.31 

0.0020653 

0.10092 

22.964 

0.00331 

1.52961 

3.2644 

135 


75,67262 

189.20 

12 .859 

110051.92 

0.0021070 

0.09902 

21.026 

0.00327 

1.52332 

3.0473 

140 


75.06919 

185.54 

12 .597 

103040.73 

0.0021518 

0.09707 

19.264 

0.00324 

1.51699 

2.8523 

145 


74.25696 

161.60 

12.330 

96305.44 

0.0022003 

0.09506 

17.680 

Q . 00320 

1.51061 

2.6776 

15 0 


73.43500 

177.96 

12.061 

89636.67 

0.0022526 

0.09306 

16.254 

0.00316 

1.50417 

2.521 2 

155 


72.60224 

174.06 

11.766 

63626.04 

0.0023100 

0.09100 

14.970 

0.90312 

1.49767 

2.3616 

160 


71.75747 

170.09 

11.513 

77664.15 

0.0023725 

0.06091 

13.615 

0.00307 

1.49106 

2.2573 

165 


70.89933 

166.00 

11.235 

71942.56 

0.0024410 

0.06679 

12.775 

0.00302 

1.48442 

2.1473 

170 


70.92623 

161.60 

10.955 

66452 .82 

0.0025167 

0.06464 

11.639 

0.00297 

1.47766 

2.0503 

175 


69. 13634 

157.50 

10.674 

61186*67 

0.0026006 

0.08247 

10.995 

0.00291 

1.47078 

1.9656 

180 


68.22754 

153.07 

10 .390 

56136.03 

0.0026941 

0.06026 

10.234 

0.00285 

1.46379 

1 .8925 

185 


67.29732 

146.51 

10.10 5 

51293.01 

0.0027992 

0.07607 

9.546 

0.00279 

1.45665 

1.6302 

19 0 


66.34271 

143.62 

9.617 

46649.94 

0.0029160 

0.07563 

6.926 

0.00272 

1.44935 

1.7786 

195 


65.36015 

136.97 

9.526 

42199.36 

0.0030535 

0.07357 

6.367 

0.00265 

1.44186 

1.7373 

20 0 


64.34532 

133.94 

9.231 

37934,01 

0.0032098 

0.07129 

7.660 

0.00256 

1.43415 

1.7064 

20 5 


63.29265 

128.73 

8.931 

33846.91 

Q . 0033918 

0.06698 

7.399 

Q . 0025 C 

1.42616 

1.6662 

210 


62.19601 

123.30 

8.624 

29931.36 

0.0036070 

0.06663 

6.960 

0.00241 

1.41791 

1.6773 

215 


61 .04614 

117.63 

6.307 

26161.06 

D . 0036657 

0 . 06425 

6.59 7 

0.00231 

1.40926 

1.6606 

216 . 

364 

68.71712 

116.01 

6.216 

25171.65 

0.0039466 

0.06356 

6.497 

0.00229 

1.40661 

1.6643 

21 6 • 

384 

2 . 4917 6 

37.49 

2.220 

119.89 

0.0062057 

0.00787 

0.727 

0.01027 

1.01466 

1.0230 

220 


2.42095 

36.60 

2.220 

121.99 

3.0077497 

0.00795 

0.734 

0.01097 

1.0 1445 

0.9949 

225 


2.33215 

40.11 

2.221 

124.61 

0.0072144 

0.00605 

0.744 

0.01193 

1.01392 

0.9627 

23 0 


2.25211 

41.59 

2.222 

126.65 

0.0067666 

0.00616 

0.754 

0.01287 

1*0 1344 

0.9365 

235 


2.17926 

43.02 

2.222 

128.78 

0.0063901 

0.03627 

0.764 

0.01360 

1.01300 

0 .9146 

24 0 


2.11252 

44.43 

2.222 

130.47 

0.0060635 

0.00640 

0.775 

0.01475 

1.01260 

0.6954 

245 


2.05093 

45.62 

2.222 

131.96 

0. 0057760 

0.00854 

0.766 

0.01572 

1.01223 

0 .6775 

250 


1.99360 

47.18 

2.222 

133.27 

3.0055256 

0.00666 

0.797 

0.01669 

1.0 1169 

0.6622 

255 


1.94059 

46.53 

2.222 

134.45 

0.0053004 

0.00661 

0.606 

0.01766 

1.01157 

0.6492 

260 


1 . 8906 1 

49.66 

2.221 

135.51 

0.0050976 

0.00695 

0.820 

0.01662 

1.01127 

0.8360 

265 


1.84406 

51.17 

2.221 

136.46 

0.0049141 

0.00906 

0.631 

0.01956 

1.01099 

0.6284 

270 


1 . 60009 

52.47 

2*220 

137.33 

0.0047467 

0.00921 

0.642 

0.02054 

1.0 1073 

0 .6201 

275 


1.75655 

53.76 

2.219 

136.12 

0.0045931 

0 . 0 Q 934 

0.654 

0.02150 

1.01046 

0.6130 

26 0 


1.71924 

55.04 

2.219 

136.64 

0.0044516 

0.00946 

0.665 

0.02246 

1.01025 

0.6067 

26 5 


1 . 661 96 

56.31 

2.216 

139.50 

0.0043206 

0.00956 

0.877 

0.02342 

1.01003 

0.6012 

290 


1 • 64652 

57.56 

2.217 

140.11 

0.0041969 

0.00 971 

0.666 

0.02439 

1.00961 

0.7964 

29 5 


1.61277 

56.62 

2.216 

140.67 

0.0040655 

0.00963 

0.900 

0.02537 

1.00961 

0.7919 

30 0 


1.56059 

60.06 

2.216 

141. 19 

0.0039793 

0.00995 

0.912 

0.02635 

1.00942 

0.7660 

310 


1.52042 

62.53 

2.214 

142.11 

0. 0037660 

0.01020 

0.935 

0.02633 

1.00906 

0.7810 

32 0 


1 . 46522 

64.97 

2.213 

142.92 

0.0036141 

0.01044 

0.956 

0.03036 

1.00673 

0 . 775 ? 

33 0 


1.41432 

67.39 

2.211 

143.62 

0.0034596 

0.01069 

0.961 

0.03241 

1.0 0643 

0.7702 

340 


1.36719 

69.79 

2.210 

144.23 

0.0033204 

0.01093 

1.004 

0.03451 

1.00614 

0.7659 

35 0 


1.32339 

72.18 

2.206 

144.77 

0.0031936 

0.01116 

1.027 

0 . 0 366 4 

1.00766 

0.7622 

360 


1.28255 

74.55 

2.207 

145.25 

0.0030776 

0.01142 

1.049 

0.03661 

1.00764 

0 .7569 

37 0 


1.24435 

76.92 

2.205 

145.66 

0.0029710 

0.01166 

1.072 

a. 04 iai 

1.00741 

0.7561 

36 0 


1.20653 

79.27 

2.204 

146.07 

0.0026725 

0.01190 

1.094 

0.04325 

1.0 0720 

0.7537 

390 


1.17465 

61.62 

2.202 

146.41 

0.0027812 

0.01214 

1.117 

0 .04553 

1.00700 

0.7515 

40 0 


1 . 14312 

63.96 

2.201 

146.72 

0.0026962 

0.01236 

1.139 

0.04765 

1.00661 

0 .7495 

41 0 


1.11315 

66.29 

2.199 

147.00 

0.0026169 

0.01262 

1.161 

0.05020 

1.00663 

0 .7470 

420 


1.06461 

86.62 

2.197 

147.25 

0.0025426 

0.01266 

1.163 

0.05260 

1.00646 

0 .7462 

43 0 


1.05795 

90.95 

2.195 

147.49 

0.0024729 

0.01309 

1.204 

0.05502 

1.00630 

0*7440 

44 0 


1.03245 

93.26 

2.193 

147,70 

0.0024073 

0.01333 

1.226 

0.05749 

1.00615 

0 .7435 

45 0 


1 . 30 821 

95.61 

2 . 191 

147.69 

0.0023454 

0.01356 

1.247 

Q . 05999 

1.00600 

0 .7424 

46 0 


0.98513 

97.94 

2.169 

146.07 

0.0022869 

0.01379 

1.266 

0.06252 

1.00566 

0.7414 

470 


0.96312 

100.27 

2.167 

146.23 

0.0022316 

0.01403 

1.269 

0.06506 

1.00573 

0.7405 

46 0 


0.94212 

102.61 

2.164 

146.36 

0 . 002179 Q 

0.01426 

1.310 

0.06766 

1.00561 

0.7397 

490 


0.92204 

104.94 

2.162 

146.51 

0.0021291 

0.01446 

1.331 

0.07031 

1.00549 

0 .7390 

50 0 


0*90263 

107.29 

2.179 

146.64 

0.0020616 

0.01471 

1.351 

0.07297 

1.0 0537 

0.7364 

510 


0.88444 

109.64 

2.176 

146.76 

0.0020363 

0.01493 

1.372 

0.07563 

1.00526 

0 .7381 

520 


0 . 66660 

111.99 

2.173 

146.66 

0.0019931 

0.01516 

1.392 

0.07636 

1.00516 

0.7377 

53 0 


0 . 54967 

114.35 

2.170 

146.96 

0.0019516 

0.01539 

1.412 

0.06111 

1.00506 

0 .7373 

54 0 


0.63361 

116.72 

2.167 

149.06 

0.0019123 

0.01561 

1.432 

0.06369 

1.00496 

0 .7370 

55 0 


0.81797 

119.10 

2.163 

149.14 

0. 0016745 

0.01563 

1.451 

0 . 0667 D 

1.00467 

0 .7367 

56 0 


0. 80293 

121.46 

2.160 

149.22 

0.0016362 

0.01605 

1.471 

0.06953 

1.00476 

0 .7366 

57 0 


0.78844 

123.67 

2.156 

149.30 

0. 0016033 

0.01627 

1.490 

0.09239 

1.00469 

0.7365 

58 0 


0.77448 

126.26 

2.152 

149.37 

0.0017699 

0.01649 

1.510 

0.09526 

1.00461 

0.7365 

590 


0.76102 

128.69 

2.146 

149.44 

0.00 17377 

0.01671 

1.529 

0.09616 

1.00453 

0.7366 

60 0 


0 .74603 

131.11 

2.144 

149.50 

0.0017067 

0.01693 

1.546 

0.10112 

1.00445 

0.7367 
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G-2a 


tnerhooynamic properties of oxygen 


200 PSIA ISOBAR 


TEMPERATURE 

VOLUME 

ISOTHERM 

DERIVATIVE 

ISOCHORE 

DERIVATIVE 

internal 

energy 

enthalpy 

Entropy 

f* r 

Wp 

VELOCITY 
OF SOJNO 

0 EG . R 

CU FT/L6 

CU FT-PSIA/lB 

PSIA/R 

BTU/LB 

6TU/L8 

btu/lb-r 

9TU / LB -« 

F T /SEC 


* 98.116 

0.01225 

2102.91 

318.0 

-83.185 

-62,732 

0.50154 

C . 266 

0.397 

3813 

100 

0.01229 

2066.49 

313.1 

-82.435 

-61.913 

C.5091C 

0.266 

0.397 

3 792 

105 

0.01241 

1971.67 

300.4 

-80.456 

-79.996 

0.52848 

C.26C 

0.397 

3734 

110 

0.01253 

1879.46 

’66.1 

-76.474 

-76.010 

0.54696 

0 .256 

0.397 

3676 

115 

0.01265 

1789.80 

276.2 

-76.492 

-76.023 

0.56462 

0 . 252 

0.397 

3615 

120 

0.01276 

1702.65 

264.6 

-74.510 

-7<». 03b 

C. 56154 

0 . 246 

0.397 

3554 

125 

0.01291 

1617.93 

253.4 

-72.527 

-72.049 

0.59777 

0. 245 

0 .398 

3491 

130 

0*01304 

1535.59 

2 42.6 

-78.542 

-7G.059 

0 .61337 

C . 241 

0.398 

3427 

135 

0.01317 

1455.56 

2 32.1 

-66.556 

*66.066 

0.62640 

0.238 

0.398 

3361 

1*0 

0.01331 

1377.79 

222.0 

-66.568 

-66.074 

0.64290 

0 . 235 

0.399 

3 295 

145 

0. 31346 

1302.23 

212.2 

-64.576 

-64.077 

0.65691 

0.232 

0 .400 

3227 

150 

0.01361 

1228.73 

202,7 

-62.560 

-62.076 

6.67046 

0.229 

0.401 

3156 

155 

0.01377 

1157.33 

193.5 

-60.579 

-6C.070 

0.66364 

0.226 

0.402 

3088 

160 

0.01393 

1067.92 

164.6 

-56,573 

-56.057 

C. 69642 

0.223 

0.403 

3017 

165 

0.31409 

1020.45 

176.0 

-56.559 

-56.037 

0 . 70665 

0.221 

0.405 

2945 

IT 0 

0.01427 

954.63 

167.6 

-54.537 

-54.006 

0.72096 

0.216 

0.407 

2672 

175 

0.01445 

691.02 

159.5 

-52.504 

-51.969 

0.73278 

0. 216 

0.409 

2797 

180 

0.01464 

626.93 

151.6 

-50.459 

-49.917 

0.74434 

0.214 

0.412 

2721 

165 

0.01485 

766.50 

144. 0 

-46.400 

-47,650 

0.75567 

0. 211 

0.416 

2644 

190 

a. 01506 

709.66 

136.6 

-46 .324 

-45.766 

0.76679 

0.209 

0.419 

2566 

195 

0.01528 

652.33 

129.3 

-44.227 

-43.661 

0.77772 

0. 207 

0.423 

2485 

200 

0.01552 

596.44 

122.2 

-42,107 

-41.532 

0.76651 

C. 205 

0 .429 

2403 

205 

0.01578 

541.90 

115.3 

-39.957 

-39,373 

0.79917 

0.203 

0 .435 

2310 

210 

0.01605 

466.65 

106.5 

-37.773 

-37.176 

0.60975 

C. 201 

0.443 

2231 

215 

0.31635 

436.57 

101.6 

-35.546 

-34.94C 

0.62029 

0. 280 

0 .452 

2141 

220 

0.31668 

385.61 

95.2 

-33.266 

-32.646 

0.63062 

0. 196 

0 .464 

2 046 

225 

0.01704 

335.65 

66.5 

-30.921 

-30.290 

0.64142 

8.197 

0 .479 

1946 

♦ 225.720 

0.01709 

328.54 

67.6 

-30.577 

-29.944 

0.64295 

0. 196 

0.481 

1932 

• 225.720 

0.29991 

44.85 

1.4 

29.057 

4C .164 

1.15356 

0 . 163 

0.339 

620 

230 

0.31135 

47.92 

1.3 

30.052 

41.563 

1.15963 

0. 160 

0.324 

632 

235 

0.32413 

51.34 

1.2 

31.164 

43.166 

1.16665 

0 . 177 

a.m 

645 

240 

0.33641 

54.55 

1.2 

32.234 

44.693 

1.17307 

C . 175 

0.300 

658 

245 

0.34626 

57.60 

1. 1 

33.269 

46.166 

1.17915 

0.173 

0.291 

670 

250 

0.35982 

60.52 

1. 1 

34.277 

47 .602 

1.16495 

0. 171 

0.283 

681 

255 

0.37107 

63.32 

1.0 

35.261 

49.003 

1.19050 

0. 170 

0 .277 

6 92 

260 

0.36209 

66.03 

0.99 

36.226 

50 .376 

1.19563 

0. 166 

0 .272 

703 

265 

0.39289 

66.65 

0.95 

37,174 

51.724 

1.20096 

0 . 167 

0.267 

713 

270 

0.40352 

71.21 

0.92 

36.107 

53.051 

1.20593 

0 . 166 

0.263 

723 

275 

0.41399 

73.70 

0.69 

39.026 

54.360 

1.21073 

0.165 

0.260 

733 

280 

0.42432 

76.13 

0.67 

39.938 

55.652 

1.21539 

0 . 165 

0.257 

742 

265 

0.43452 

78.52 

0 .84 

40.638 

56.931 

1.21991 

0. 164 

0.254 

751 

290 

0.44461 

60.67 

0.62 

41.730 

56.196 

1.22431 

0.163 

D.252 

760 

295 

0.45460 

63.17 

0.80 

42.614 

59.450 

1.22660 

0.163 

0.250 

769 

300 

0.46450 

65.44 

0.76 

43.491 

60.693 

1.23276 

0.162 

0.248 

777 

310 

0.46406 

69.69 

0.74 

45.226 

63.153 

1.24084 

0.161 

0.244 

794 

320 

0.50334 

94.22 

0.71 

46.941 

65.562 

1.24856 

0. 161 

0.242 

810 

330 

0.52238 

96.47 

0.68 

48.639 

67.985 

1.25595 

C. 160 

0.239 

825 

34 0 

0.54121 

102.63 

0 .66 

50.322 

7Q.366 

1.26306 

0.163 

0.237 

841 

35 0 

0.55966 

106.73 

0.63 

51.993 

72.728 

1.26990 

G. 159 

0.235 

855 

360 

0.57636 

110. 77 

0.61 

53.653 

75.074 

1.27651 

0. 159 

0.234 

869 

370 

0.59676 

114.75 

0.59 

55.304 

77.405 

1.26290 

a . 156 

0.232 

583 

380 

0.61501 

116.69 

0.57 

56.948 

79.724 

1.28909 

0. 158 

0.231 

897 

390 

0.63316 

122.59 

0.55 

56*564 

82.033 

1.29500 

0. 158 

0.230 

910 

<•00 

0.65121 

126.45 

0.54 

60.214 

84.331 

1.30090 

0. 158 

0.229 

923 

410 

0.66916 

130.26 

0 .52 

61.639 

66.622 

1.30656 

C .158 

0.229 

936 

420 

0.66708 

134.07 

0 .51 

63.459 

66.905 

1.31206 

0 . 150 

0.226 

948 

430 

0.70490 

137,64 

0.49 

65.076 

91.162 

1.31742 

0, 157 

0.227 

960 

440 

0.72266 

141.59 

C .48 

66.669 

93.453 

1.32264 

0.157 

0.227 

972 

450 

0.74037 

145.31 

0.47 

66.3CJ 

95.719 

1. 32773 

0 . 157 

0 .226 

984 

46 0 

0.75802 

149.02 

0.46 

69.908 

97.981 

1.3327D 

0 . 157 

0.225 

996 

47 Q 

0.77563 

152.70 

0.45 

71.514 

100.239 

1.33756 

G . 157 

0.226 

1007 

440 

0.79319 

156.37 

0.44 

73.116 

102.494 

1.34230 

0 . 157 

0.225 

1019 

490 

0.61071 

160. 02 

0.43 

74.722 

104.746 

1.34695 

0.157 

0.225 

1030 

500 

0.62820 

163.66 

0 .42 

76.324 

106.996 

1.35149 

0 . 157 

0.225 

10 41 

510 

0.84565 

167.28 

0.41 

77.926 

109.244 

1.35595 

0 . 158 

0.225 

1051 

520 

0.66307 

170.90 

0.40 

79.527 

111.491 

1.36031 

0 . 158 

0.225 

10 62 

530 

0.69046 

174.53 

a .39 

81.129 

113. 736 

1.36459 

0. 158 

0.225 

1072 

540 

0.89782 

178.09 

0.36 

82.731 

115.981 

1.36676 

0. 158 

0.224 

1083 

550 

0.91516 

181.67 

0.38 

64.333 

116.226 

1.37290 

0. 158 

0.224 

1093 

560 

0.93240 

165.24 

0.37 

65*936 

120. 47C 

1.37694 

0. 158 

0.224 

1103 

570 

0 .94977 

188.60 

0.36 

67.540 

122.715 

1.38092 

0 . 15 8 

0.224 

1113 

560 

0.967D4 

192.35 

0.36 

69.146 

124.960 

1.36462 

0 . 159 

0.225 

1123 

590 

0.98429 

195.90 

0.35 

90.752 

127.205 

1.36666 

0 . 159 

0.225 

1133 

600 

1.00153 

199.44 

0.34 

92.361 

129.452 

1.39244 

0. 159 

0.225 

1142 
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C-2a 


thermodynamic properties of oxygen 


20 0 PSIA ISOBAR 


TEMPERATURE 

DENSITY 

V ( DH/Q V>p 

VfOP/DU^ 

-V tOP/D V )_ 

(OV/OTyv 

THERMAL 

VISCOSITY 

THERMAL 

DIELECTRIC 

PRANDTL 





;onouctivity 


0 I FFUSI V ITY 

CONSTANT 

NUMBER 

DEG. 

R 

IB/CU FT 

BTU/IB 

PSIA-CU FT/BTU PSIA 

J/OEG. R 

8TU7FT-MR-R 

L9/FT-SEC 
X 10 5 

SQ FT/HR 



* 98. 

116 

81.61932 

214.54 

14.628 

171638.21 

0.0016525 

0.11167 

41.902 

0.00344 

1.56910 

5.3686 

100 


81.33422 

213.34 

14.546 

168076.68 

0.0018627 

0.11113 

40.402 

0.00344 

1.56681 

5.2012 

105 


80.57461 

210.12 

14.325 

156866.20 

0.0016908 

0.10962 

36.700 

0.00342 

1.56071 

4.7884 

110 


79.61057 

206.85 

14.097 

150000.44 

0.0019206 

0.10603 

33.369 

0.00341 

1.55460 

4.4174 

115 


79.04165 

203.52 

13.86 2 

141469.10 

0.0019522 

0.10637 

30.372 

0.00339 

1.54646 

4.0840 

120 


78.26739 

200.14 

13.620 

133262.04 

0.0019856 

0 * 10464 

27.676 

0.00336 

1.54229 

3.7842 

125 


77.48726 

196.70 

13.372 

125369.27 

0.0020216 

0.10285 

25.251 

0.00334 

1.53610 

3.5146 

130 


76.70069 

193.20 

13.119 

117780.99 

0.0020600 

0. 10101 

23.069 

0.00331 

1.52987 

3.2723 

135 


75.90703 

189.62 

12.861 

110487.53 

0.0021011 

0.09911 

21.106 

0.00328 

1.52360 

3.0546 

140 


75.10555 

185.98 

12.599 

103479.41 

0.0021454 

0.09717 

19.340 

0.00324 

1.51726 

2.8591 

145 


74.29544 

182.27 

12.334 

96747*32 

0.0021932 

0*09518 

17.751 

0.00320 

1.51091 

2.6838 

150 


73.47578 

178.47 

12.064 

90282.13 

0.0022450 

0.09316 

16.321 

0.00316 

1.50449 

2. 5268 

155 


72.64554 

174.59 

11.792 

84074.85 

0.0023013 

0.09111 

15.034 

0.00312 

1.49600 

2.3867 

160 


71.80355 

170.62 

11.518 

78116.71 

D. 0023628 

0.00903 

13.875 

0.00306 

1.49144 

2.2619 

165 


70.94847 

166.55 

11.241 

72399.10 

0.0024303 

0.06692 

12.832 

0.00303 

1.46480 

2.1513 

17 0 


70.07876 

162.38 

10.962 

66913.61 

0.0025046 

0.06476 

11.893 

0.00297 

1.47806 

2.0538 

175 


69.19265 

158.11 

10.682 

61651.99 

0.0025669 

0.06262 

11.046 

0.00292 

1.47122 

1.9686 

180 


68.28808 

153.71 

10.400 

56606.23 

0.0026786 

0.06044 

13.283 

0.00286 

1.46425 

1 .8948 

18 5 


67.36265 

149.19 

10.116 

51766.48 

0.0027813 

0.07623 

9.594 

0.00280 

1.45715 

1.8319 

190 


66.41349 

144.54 

9.82 9 

47131.15 

0*0028973 

0.07601 

8.972 

0.00273 

1.44989 

1.7795 

195 


65.43720 

139.73 

9.541 

42686*65 

0. 0030294 

0.07376 

6.410 

0.00266 

1.44245 

1.7374 

200 


64.42963 

134.76 

3.249 

38428*43 

0.0031611 

0.07149 

7.901 

0.00259 

1.43479 

1.7055 

205 


63.38573 

129.60 

8.952 

34349.04 

0.0033575 

0.06919 

7.43 9 

0.00251 

1.42689 

1 .6841 

210 


62.29912 

124.24 

8.649 

30442.15 

0. 0S35650 

0.06667 

7.019 

0.00242 

1.41869 

1 .6737 

215 


61.16169 

118.64 

8.337 

26701 .66 

0.0036132 

0.06450 

6.635 

0.00233 

1.4 1015 

1 .6753 

220 


59.96281 

112.78 

9.013 

23122*02 

0.0041159 

0.0621D 

6.283 

0.00223 

1.40117 

1 .6908 

225 


58.68811 

106.60 

7.672 

19698.62 

0.0044939 

0.05963 

5.95 8 

0.00212 

1.39168 

1.7230 

• 225. 

720 

58.49728 

105.68 

7.621 

19218.46 

0.0045563 

0.05927 

5.913 

0.00210 

1.39026 

1 .7293 

* 225. 

720 

3.33430 

37.21 

2 .229 

149.53 

0.0Q9115Q 

0.00669 

0.796 

0.00769 

1.01994 

1.1174 

230 


3.21178 

38.62 

2.231 

153.92 

0.0063969 

0.00676 

0.602 

0.00641 

1.0 1920 

1.D688 

235 


3.08515 

40.23 

2.234 

158.39 

0.0077186 

0.00685 

0.809 

0.00924 

1.0 1844 

1.0226 

240 


2.97256 

41.78 

2.236 

162.16 

0.0071701 

0.00895 

0.618 

0.01005 

1.0 1776 

C .9852 

245 


2.87124 

43.30 

2.237 

165.39 

0*0067147 

0.00907 

0.82 7 

0.01066 

1.01715 

0.9545 

250 


2.77919 

44.77 

2*238 

168.19 

0.0063293 

0.00916 

0.636 

0.01166 

1.01660 

0.9290 

25 5 


2.69490 

46.22 

2.238 

170.64 

0.0059977 

0.00930 

0.846 

0.01245 

1.01610 

0.9077 

26 0 


2.61722 

47.64 

2.239 

172.60 

0. 0057065 

0 .00942 

0.856 

0.01323 

1.01563 

0.8897 

265 


2.54523 

49.04 

2.239 

174.73 

0.0054535 

0.00953 

0.666 

0.01400 

1.0 1520 

0.8745 

270 


2.47819 

50.42 

2.238 

176.46 

0.0052264 

0.00965 

0*676 

0.01477 

1.01479 

0.8616 

275 


2.41553 

51.78 

2.238 

178.02 

0.0050224 

0.00976 

0*687 

0.01553 

1.0 1442 

0.8505 

280 


2.35673 

53.12 

2.238 

179.43 

0.0048379 

0.00987 

0.697 

Q * 01630 

1.01407 

0 . 8409 

265 


2.30138 

54.45 

2.237 

160.71 

0.0046699 

0 • 0 0 996 

0.906 

0.01705 

1.01373 

0 .8326 

29 0 


2.24915 

55.77 

2.236 

161.66 

0.0045162 

a. 01009 

0. 918 

0.01781 

1.0134? 

0,8254 

295 


2.19972 

57.08 

2.235 

182.95 

0.004374 7 

0.01020 

0.929 

0.01858 

1.01312 

0.8187 

300 


2.15284 

58.38 

2.235 

163.94 

0.0042439 

0.01032 

0.940 

0.01934 

1.0 1284 

0.8126 

310 


2.06586 

60.94 

2.233 

185.69 

0.0040096 

0.01054 

0.962 

0*02086 

1.0 1232 

0.8027 

320 


1.98674 

63.47 

2.231 

167.19 

0 • 0 036 051 

0.01077 

0.984 

0.02244 

1.0 1185 

0.7944 

330 


1.91433 

65.98 

2.229 

188.50 

0.0036245 

0.01100 

1.006 

0.02403 

1.0 1142 

0.7873 

340 


1.84770 

68.45 

2.228 

169.63 

0.0034635 

0.01123 

1.028 

0.02563 

1.0 1102 

0*7612 

350 


1.78611 

70.91 

2.226 

190.63 

0.0033168 

0.01146 

1.050 

0.02727 

1.0 1065 

0.7759 

360 


1.72896 

73.35 

2.224 

191.51 

0.0031676 

0*01170 

1.072 

0.0289? 

1.0 1031 

0.7713 

37 0 


1.67572 

75.77 

2.222 

192.29 

0. 0030665 

0*01192 

L.094 

0.03061 

1.00999 

0.7675 

38 0 


1.62599 

78.18 

2.22 0 

192.99 

0.0029592 

0.01216 

1.115 

0.03231 

1.00969 

0.7642 

390 


1.57938 

80.57 

2.218 

193.61 

0.0028586 

0.01239 

1.137 

0.03405 

1.00941 

0.7612 

40 0 


1.53559 

82.96 

2.216 

194.17 

0.0027657 

0.01262 

1*159 

0.03561 

1.00915 

0.7585 

410 


1.49436 

85.34 

2.214 

194.68 

0.0026794 

0.01265 

1.160 

0.03759 

1. 0 0890 

3.7561 

42 0 


1.45544 

87.71 

2.212 

195.14 

0. 0C25991 

0.01306 

1.201 

0.03941 

1.0 0867 

0.7540 

43 0 


1.41864 

90.08 

2.210 

195.55 

0.0025241 

0.01331 

1.222 

0.04125 

1.00845 

0.7520 

44 0 


1.38377 

92.45 

2.208 

195.93 

0.0 D 24538 

0.01353 

1.243 

0.04312 

1.0 0824 

0.7503 

45 0 


1.35068 

94.61 

2.205 

196.27 

0.0023676 

0.01376 

1.264 

0.04501 

1.0 0605 

0.7437 

46 0 


1.31922 

97.17 

2.203 

196.59 

0. 0023256 

0.01399 

1.265 

0.04692 

1.00786 

0 . 74 74 

470 


1.28928 

99.53 

2.200 

196.88 

0.0022670 

0.01422 

1.306 

0 .04886 

1.0 0768 

0.7461 

480 


1.26073 

101.89 

2.198 

197.14 

0. 0022116 

0.01444 

1.326 

0.05083 

1.00751 

0.7450 

49 0 


1.23348 

104.26 

2.19S 

197.39 

0. OC 21590 

0.01466 

1.346 

0.05281 

1.0 0735 

0.7440 

500 


1.20744 

106.63 

2.192 

197.61 

0.0021092 

0.01469 

1.367 

0.05482 

1.00719 

0.7432 

510 


1.18252 

109. 00 

2.189 

197.62 

0. D 020616 

0.31510 

1.387 

0.05683 

1.00704 

0.7427 

52 0 


1.15866 

111.36 

2.166 

198. Cl 

0.0020166 

0.01533 

1.40 6 

0.05889 

1.90690 

G .7420 

53 0 


1.13577 

113.76 

2.162 

196.19 

0.0019736 

0.01555 

1.426 

0.06097 

1.30676 

0 .7414 

540 


1.11380 

116.15 

2 . 179 

196.35 

0.0019325 

0.01577 

1*446 

0.06307 

1.00663 

0.7409 

55 0 


1.09270 

118.55 

2.175 

196.51 

0.0016932 

0.01599 

1.465 

0.06519 

1.00651 

0.7404 

560 


1.07241 

120.95 

2.171 

196.65 

0.0018556 

0.01621 

1.484 

0.0673 3 

1.30638 

0.7431 

57 0 


1.05289 

123.36 

2 .16 8 

196.76 

0.0016196 

0.01642 

1.504 

0.06949 

1.30627 

0.7399 

56 0 


1.03408 

125.78 

2.164 

198.91 

0.0017850 

0.01664 

1.523 

P.07166 

1.00616 

0.7 3 97 

59 0 


1.01596 

128.21 

2 .159 

199.02 

0. 0017519 

P. 01685 

1.542 

0.07386 

1 • 3 06 j 5 

0.7396 

600 


0.99847 

130.65 

2.155 

199.13 

Q. 0017200 

0 . 0170 7 

1.561 

0 .0760 7 

1.90594 

0 .7396 


* tno-pmase boundary 
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C-2a 


THERMODYNAMIC PROPERTIES Of OXYGEN 


250 PSIA ISOBAR 


TEMPERATURE 

VOLUME 

ISOTHERM 

oerivati ve 

IS OCMORE 
DERIVATIVE 

OEG. R 

CU FT/16 

cu ft-psia/lb 

D 5 I A /R 


* 98,187 

0.31225 

2106.91 

316.0 

100 

0.01229 

2071.00 

313.3 

10 5 

0.01241 

1976.25 

3 0 0.6 

110 

0.01253 

1664.11 

266.3 

115 

0.31265 

1794.54 

276.4 

120 

0.01277 

1707 .46 

264.9 

125 

0.01290 

1622.63 

253.7 

130 

0.01303 

1540.57 

242.9 

135 

0.01317 

1460.63 

232.4 

140 

0. 01331 

1382.95 

222.3 

145 

0.01345 

1307.46 

212.5 

15 0 

0.01360 

1234.19 

203.0 

155 

0.01376 

1162.61 

193.6 

160 

0.01392 

1093.51 

164.9 

165 

0.91409 

1026.16 

176.3 

170 

0.31426 

960.66 

167.9 

175 

0.01444 

897.00 

159.9 

180 

0.01463 

635.06 

152.0 

185 

0.01483 

774.79 

144.4 

190 

0.31594 

716.12 

137.0 

195 

0. 01526 

656.98 

129.6 

200 

0.31550 

603.30 

122.7 

205 

0.31575 

546.99 

115.6 

210 

0.01603 

495.99 

109. 1 

215 

0.01632 

444.20 

102.4 

220 

0.01664 

393.56 

95.6 

22 5 

0.01700 

343.96 

69.3 

230 

0.01739 

295.39 

62.6 

• 233,499 

0.31770 

266.57 

79.0 

• 233.499 

0.23731 

41.27 

1 . 6 

235 

0.24091 

42.55 

1.7 

240 

0.25239 

46.56 

1.6 

245 

0. 26324 

50.25 

1.5 

250 

0,27360 

53.71 

1.5 

255 

0.28357 

56.97 

1.4 

26 0 

0.29321 

60.07 

1.3 

265 

0.30260 

63.05 

1.3 

270 

0.31175 

65.91 

1.2 

275 

0.32072 

66.66 

1.2 

280 

0.32951 

71.37 

1.1 

285 

0.33816 

73.99 

1*1 

290 

Q . 34668 

76.54 

1.1 

295 

0.35508 

79.04 

1.0 

30 0 

0. 36336 

61.49 

1.0 

310 

0.37970 

66.26 

0.97 

32 0 

0.39572 

90.68 

0.92 

330 

0.41148 

95.37 

0.66 

34 0 

0.42702 

99. 76 

0.84 

35 0 

0.44237 

104.06 

0.61 

36 0 

0.45756 

106.29 

0.78 

370 

0.47261 

112.44 

0.75 

38 0 

C . 48754 

116.53 

0.73 

390 

0.50235 

120.57 

0.71 

40 0 

0.51707 

124 . 5 b 

0.66 

410 

0.53169 

126.51 

0 .66 

42 0 

0.54624 

132.43 

0.64 

43 0 

0.56072 

136.33 

U .63 

44 0 

0.57514 

140.15 

0.61 

450 

0.58949 

143.97 

0 .59 

46 0 

0 .60380 

147.76 

0.56 

470 

0.61605 

151.53 

0.56 

480 

0.63226 

155.27 

0 .55 

490 

0.64644 

159.00 

0 .54 

500 

0.66057 

162.71 

0.53 

510 

0.67467 

166.40 

0.51 

520 

0.66673 

170.07 

C *50 

530 

0.70277 

173.74 

0.49 

540 

0.71678 

177.36 

0.46 

55 0 

0.73077 

181.02 

0.47 

56 0 

0.74473 

164.64 

0.46 

570 

0.75867 

186.26 

0.46 

580 

0.77258 

191.86 

0.45 

590 

0.78648 

195.45 

G .44 

600 

0.90036 

199.04 

0.43 


INTERNAL 

ENERGY 

enthalpy 

ENTROPY 

c v s 

9TU/LB 

ETU/L6 

F1TU/L0-R 

BTU / L 8 -R 


- 83.176 

- 62.611 

0.50162 

0 . 266 

0.397 

- 62.459 

- 61.890 

0.50688 

t .265 

0.397 

- 80.479 

- 79 . 9 C 4 

0.52827 

C . 260 

0.397 

- 78.496 

- 77.916 

0.54674 

C .256 

C .397 

- 76.518 

- 75.932 

0.56440 

0.252 

0.397 

- 74.536 

- 73.946 

0 . 5613 C 

3.248 

0.397 

- 72.556 

- 71.959 

0.59752 

0.245 

0.397 

- 70.574 

- 69.971 

0.61312 

0. 241 

0.398 

- 66.590 

- 67.961 

0.62614 

0.238 

0.396 

- 66.604 

- 65.966 

0.64263 

0 . 235 

0.399 

- 64.615 

- 63.992 

C .65664 

0.232 

0.399 

- 62.622 

- 61.992 

0.67020 

0. 229 

0.400 

- 60.624 

- 59.966 

0.66334 

0. 226 

0.401 

- 56.621 

- 57.977 

0.69611 

C .223 

0.403 

- 56.611 

- 55.959 

0.70653 

0.221 

0.404 

- 54.592 

- 53.932 

0.72063 

0. 218 

0.406 

- 52.564 

- 51.696 

0.73244 

0.216 

0.408 

- 50.524 

- 49.847 

0.74396 

0.214 

0 .411 

- 48.470 

- 47.784 

0.75529 

0.211 

0.414 

- 46.400 

- 45.703 

0.76636 

0.209 

0.416 

- 44.310 

- 43.603 

0.77730 

0.207 

0.422 

- 42.197 

- 41.479 

0.76605 

0.205 

0 .427 

- 40.056 

- 39.327 

0.79869 

0.203 

0.434 

- 37.662 

- 37.140 

0.60923 

0.202 

0.441 

- 35.667 

- 34.912 

0.61971 

0.200 

0 .450 

- 33.403 

- 32.633 

0.63019 

0 . 198 

0.461 

- 31.077 

- 30.290 

0.64071 

a . 197 

0.475 

- 20.673 

- 27.667 

0. 85136 

0.195 

0.493 

- 26.927 

- 26.106 

0.65695 

Q * 199 

0.514 

28.960 

39.945 

1.14191 

0 . 169 

0.375 

29.350 

40.502 

1.14426 

0 . 167 

0.367 

30.593 

42.277 

1.15176 

0.163 

0.344 

31.766 

43.954 

1.15866 

0 . 180 

0.327 

32.690 

45.556 

1.16515 

0.177 

0.314 

33.970 

47.096 

1.17125 

0.175 

0.303 

35.017 

46.591 

1.17705 

0.173 

0 .294 

36.037 

50.045 

1.16259 

0 . 171 

0.287 

37.032 

51.465 

1.16790 

0*170 

0.261 

36.009 

52.656 

1.19301 

0 * 169 

0.276 

38.966 

54.222 

1.19793 

0 .167 

0.271 

39.912 

55.567 

1.28269 

0 . 166 

0.267 

40.844 

56.693 

1.20730 

0 . 166 

0.263 

41.765 

56.202 

1.21176 

0 . 165 

0.260 

42.675 

59.497 

1.21613 

0 . 164 

0.256 

44.470 

62.046 

1.22449 

Q . 163 

0.253 

46.236 

64.555 

1.23245 

0 . 162 

0.249 

47.977 

67.026 

1.24006 

0 . 161 

0.246 

49.699 

69*466 

1.24735 

0. 161 

0.243 

51.404 

71.663 

1.25435 

0 . 160 

0.240 

53.095 

74.277 

1.26110 

0.160 

0.238 

54.774 

76.653 

1.26760 

0 . 159 

0.237 

56.442 

79.012 

1.27309 

0 . 159 

0.235 

56.101 

61.356 

1.27998 

a . 159 

0.234 

59.751 

63*666 

1*28569 

0.156 

0.233 

61.395 

66.009 

1 . 2916 ? 

0 . 156 

0.232 

63 . C 33 

66.321 

1.29719 

0 . 156 

a. 231 

64.666 

90.623 

1.30261 

0 . 158 

0.230 

66.294 

92.919 

1.30766 

0.158 

Q .229 

67.916 

95.207 

1.31303 

0 . 158 

0.229 

69.539 

97.490 

1.31605 

0 . 158 

0.220 

71.156 

99.766 

1.32294 

0 . 150 

0 .220 

72.772 

102.042 

1.32773 

0 . 156 

0.227 

74.365 

104.311 

1.33241 

0 . 156 

0.227 

75.996 

106.577 

1.33699 

0 . 156 

0.226 

77.606 

106.641 

1.34147 

0. 156 

0.226 

79.218 

111.102 

1.34566 

0.158 

0.226 

60.62 8 

113.362 

1.35017 

0 . 156 

0 .226 

82.437 

115.620 

1.35439 

0 . 156 

0.226 

64.047 

117.676 

1.35653 

0,156 

0 .226 

65.657 

120.132 

1.36259 

0 . 156 

0.226 

67.267 

122.366 

1.36656 

C .159 

0 .226 

66.676 

124.644 

1.37051 

0 . 159 

0.226 

90.491 

126.930 

1. 37436 

0 . 159 

0.226 

92.105 

129.156 

1.37616 

0.159 

0.226 


* T NQ- p H A S E SOUNDARY 


VELOCITY 
OF SOU NO 
FT/SEC 


3615 
3795 
3 738 
3679 
3619 
3557 
3495 
3431 
3366 
3 299 

3232 
3163 
3093 
3023 
2 951 
2878 
2804 
2728 
2652 
2574 

2 694 
2412 
2329 
2243 
2153 
2069 
1963 
1859 
1791 
617 
621 
637 

651 

664 

677 

689 

709 

711 

721 

732 

742 

751 

760 

770 

787 

804 

829 

836 

85t 

866 

880 

894 

907 

921 

934 

946 

959 

971 

983 

995 

1007 

1018 

1029 

1041 

1051 

1062 

1073 

1083 

1094 

1104 

1114 

1124 

1133 

1143 
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C-2a 


THERMODYNAMIC PROPERTIES OF OXYGEN 


250 PSIA ISOBAR 


TEMPERATURE oensity 
□eg. r lb/cu ft 


• 98.187 81.63233 

100 81.35839 

105 80 .59994 

110 79.83714 

115 79.06955 

120 78.29671 

125 77.51812 

130 76.73320 

135 75.94132 

140 75.14177 


145 
15 0 
155 
160 
165 
170 
175 
180 
185 
190 

195 

200 

205 

210 

215 

220 

225 

230 

* 233.499 

• 233.499 
235 

240 

245 
25 0 
255 
260 
265 
27 0 
275 
280 
285 
290 

295 
300 
310 
320 
13 0 
340 
350 
360 
370 
360 

390 
40 0 
410 
42 0 
430 
440 
45 0 
460 
47Q 
460 

490 
50 0 
510 
520 
530 
540 
550 
56 0 
570 
580 

590 

600 


74.33376 
73.51639 
72.66864 
71.84939 
70.99733 
7 0 o 130 96 
69.24858 
68.34818 
67.42744 
66.48363 

65.51346 
64.51299 
63.47739 
62.40068 
61.27523 
60 * 09116 
58.83525 
57.46924 
56.49262 
4.21392 
4. 15094 
3.96210 

3.79682 

3.65500 

3.52651 

3.41047 

3.30473 

3.20766 

3.11801 

3.03479 

2.95718 

2.68452 

2.81627 

2.75195 

2.63363 

2.52703 

2.43025 

2.34181 

2.26054 

2.18549 

2.11590 

2.05113 

1*99064 

1.93399 

1.88078 

1.63068 

1.78341 

1.73871 

1.69637 

1.65618 

1.61798 

1.58162 

1.54694 
1.51385 
1.48221 
1.45194 
1.42294 
1.39512 
1.36843 
1. 34277 
1.31610 
1.29436 

1.27148 

1.24943 


• TMO-PHASE 30UN0ARY 


V(OM/DV)p VtDP/DUV -(MQP/DV^ 
BTU/L0 PSIA-CU FT/0TU P$I4 


I3V/0Ty V 
l/DEG. R 


thermal 

ONDuCTIVITY 
8TU/F T-HR-R 


214.62 

213.67 

210.46 

207.20 

203.69 

200.52 

197.09 

193.61 

190.05 

166.43 


14.626 171915.76 
14.546 168493.53 
14.327 159285.39 
14.096 150422.03 
13.663 141893.18 
13.621 133688.69 
13.374 125798.60 
13.121 118213.09 
12.864 110922.52 
12.602 103917.41 


0.0018497 0.11170 
0 . 0 G 18594 0.11118 
0.0C18872 0.10968 
3.0019167 0.10809 
0.0019480 0.10644 
0.0019812 0.10471 
0. 0020167 0.10293 
0.0020546 0.10109 
0.0020951 0 • 0 992 0 
0.0021390 0.09726 


182.73 

178.95 

175.09 
171.15 

167.10 

162.96 
155.72 
154.36 
149.87 
145.25 


12.337 97188.48 
12.068 90726.59 
11.796 84522.79 
11.523 78568.32 
11.247 72854.60 
10.969 67373.23 
10.689 62116.03 
10.409 57075.00 
10.126 52242.36 
9.842 47610.57 


0.0021862 0.09529 
0. 0022373 0.09327 
0*0022928 0.09123 
0.0023533 0.05915 
0.0024197 0.08705 
0.0024927 0.08492 
0.0025734 0. 05277 
0.0026633 0.08359 
0.0027638 0.07840 
0.0028771 0.07618 


140.49 

135.56 

130.46 

125.16 

119.64 

113.87 

107.80 

101.39 

98.66 

36.70 

37.25 

39.01 


9.555 43172.31 
9.266 38920.54 
8.972 34848.51 
8-673 30949.84 
8.366 27218.61 
5.048 23649.50 
7.714 20238.17 
7.357 16981.84 
7.037 15172.29 
2.236 173.90 
2.238 176.61 
2.243 184.46 


0.0030058 0,07395 
0.0031533 0.07169 
0.0033241 0.06941 
0.0035245 0,06710 
0.0037630 0.06475 
0 • OC 40520 0.06236 
0.0044102 0.05993 
0.0048670 0.05742 
0. 0C 52094 0.05564 
0.0102236 0.00967 
0 • 0 C 98 4 94 0.00966 
0.0088244 0.00967 


40.69 2.247 
42.31 2.250 
43.88 2.253 
45,40 2.254 
46. 90 2.255 
48.36 2.256 
49.80 2.256 
51.22 2.256 
52.62 2.256 
54.00 2.255 


190.90 0.0080413 0.00972 

196.30 0.0074193 0.00978 

200.90 0 . 0 U69107 0.00986 

204.88 0.0064852 0.00995 

208.35 0.0061227 0.01004 

211.42 0.0058092 0.01013 

214.15 0.0055347 0.01022 

216.60 0.0052917 0.01031 

210.60 0.0050747 0.01041 

220.79 0.0046793 0.01050 


55,36 

56.71 

59.38 

62.00 

64.59 

67.14 

69.66 

72.17 

74.65 

77.11 


2.254 222.60 
2.254 224.26 
2.252 227.17 
?.250 229.65 
2.246 231.78 
2.246 233.63 
2.243 235.24 
2.241 236.66 
2.239 237.91 
2.236 239.02 


0.0047023 0.01060 
0.0045408 0.01070 
0.0042564 0.01090 
0. 0040131 0.01111 
0.0036019 0.01132 
0* 00 36162 0.01153 
0.0034513 0.01175 
0.0033037 0.01197 
0.0031704 0.01219 
0.0030494 0.01241 


79.56 2.234 

81.99 2,232 

94.41 2.229 

86.63 2 .227 

85.23 2.225 

91.63 2.222 

94.03 2.219 

96.42 2.217 

98.81 2. 214 

101.20 2.211 


240.02 0.0029386 0.01263 
240.91 0.0026373 0.01265 

241.71 0.0027436 0.01307 
242.43 0.0026569 0.01330 
243.09 0.0025763 0.01352 
243.66 0.0025011 0.01374 
244.22 0.0024308 0.01396 

244.72 0.0023648 0.01416 
245.1 7 0. 0C 23026 0.01440 
245.58 0.0022444 0.01462 


103.59 2.208 
105.99 2.205 
108.38 2.202 
113.78 2.198 
113.19 2.195 

115.60 2.191 
116.01 2.187 
120.43 2.163 
122.86 2.179 
125.30 2.175 


245.96 

0. 0021691 

0.01484 

246.31 

0.0021369 

0.01506 

246.64 

0.0020873 

0.01527 

246.94 

0.0020402 

0.01549 

247.22 

0.0019954 

0.01571 

247.47 

0.0019528 

0.01593 

247.71 

0.0019129 

0.01614 

247.93 

0.0018731 

0.01636 

248.14 

0.0018359 

0.01657 

248.33 

0.0018002 

0.01679 


127.74 ? .i7i 

130.20 2.166 


246.52 0.0017660 0.01700 

240.68 0.0017332 0.01721 


VISCOSITY TwEPMAl 'DIELECTRIC ppAnDYl 
0IFFUSIVITY CONSTANT NUMtJFR 

lb/ft-sec sa ft/h» 
x iq;. 1 


41.972 

0 .00344 

40.527 

0.00 J44 

36.817 

0.00343 

33.479 

0.00341 

30.476 

0.00339 

27.774 

0.00337 

25. 343 

0.00334 

23.155 

0.00331 

21.187 

0.00328 

19.416 

0.00325 

17.823 

0.00321 

16.309 

0 .00 31 7 

15.098 

0.00313 

13.936 

0.0030 e 

12.889 

0.00 30 3 

11.947 

0.00298 

11.097 

0.00293 

10.331 

0.00287 

9.64 0 

0.00281 

9.016 

0.00274 

8.452 

0.00267 

7.942 

0.00260 

7.478 

0.00252 

7.057 

0 .00244 

6.672 

0.00235 

6.320 

0.00225 

5.995 

0.00214 

5.723 

0.0020 2 

5.556 

0.00192 

0.861 

0.0061 2 

0.862 

0.00634 

0.867 

0.00709 

0.873 

0.00782 

0.880 

0.00853 

0.887 

0.00922 

0.695 

0 .00991 

0.90 3 

0.01058 

0.912 

0.01124 

0.921 

0.01189 

0.931 

0.01254 

0.940 

0.01318 

0.950 

0.01382 

0.960 

0.01445 

0.970 

0.0150 9 

0.990 

0.01637 

1.011 

0.01766 

1.032 

0.01897 

1.052 

0.02029 

1.073 

0.02162 

1.094 

0. 02298 

1.116 

0.02435 

1.137 

0.02573 

1.158 

0.02714 

1.178 

0.02857 

1.199 

0.0300 2 

1.220 

0.03149 

1.241 

0.03297 

1.261 

0 .03448 

1.282 

0.0360 1 

1. 30 2 

0 .03756 

1.322 

0.0391 3 

1.342 

0.040 7 1 

1.362 

0.04231 

1.382 

0.04393 

1.402 

0.04555 

1.421 

0.04721 

1.441 

0 .04888 

1.460 

0.05058 

1.479 

0.05228 

1.498 

0. 0540 1 

1.517 

0.05574 

1.536 

0.05750 

1.555 

0 .05928 

1.573 

0 .06104 


1.58921 

5.374Q 

1.567u 0 

5,2136 

1.56092 

4.7998 

1.5 54/11 

4.4201 

1.5486 0 

4.0939 

1.54253 

3 .7934 

1.53634 

3.5232 

1.53012 

3.2602 

1.52387 

3.0619 

1.51757 

2.8650 

1.51122 

2 .6900 

1 .5 0481 

2.5325 

1.49834 

2.3918 

1 .49180 

2.2665 

1.48518 

2.1554 

1.4 7047 

2.0574 

1.4 7165 

1 .9715 

1.4647? 

1.097? 

1.45765 

1 .6336 

1.45042 

1 .7005 

1. 44303 

1.7376 

1.43542 

1.7048 

1. 42758 

1 .6822 

1.41946 

1 .6703 

1.4 1100 

1.6701 

1.40213 

1 .6832 

1.39277 

1.7120 

1.38279 

1.7705 

1.37543 

1.8475 

1.02525 

1.2027 

1.02486 

1.1706 

1.02372 

1.1107 

1.0 2274 

1.0578 

1.02187 

1 .0158 

1.02110 

0.9817 

1.02040 

0.9537 

1.31976 

C .9306 

1.01918 

0.9111 

1.0 1864 

0.0947 

1.0 1814 

0.8807 

1.31767 

0.6686 

1.0 1723 

0.8583 

1.0 1682 

0.8489 

1.0 1644 

0 . 8406 

1.01573 

0 .8266 

1.0 1509 

0.8152 

1.0 1451 

0 .8056 

1.01396 

0 .7 975 

1.01349 

0.7905 

1.0 1304 

0.7045 

1.01262 

0.7795 

1. a 1223 

0.7752 

1.0 1187 

0.7713 

1.01153 

0 . 7679 

1.01121 

0.7648 

i. a io9i 

0 .7620 

1.0 10o3 

0.7595 

1.0 1036 

0 .7573 

1.01011 

0.7553 

1.00987 

0.7635 

1.00964 

0.751° 

1.0 0943 

0.7505 

1.00922 

0 . 7492 

1.0C9J2 

0 .7400 

1.00883 

0 .7474 

1.00865 

0.7464 

1.00840 

0.7455 

1.30831 

0.7446 

1.00815 

3 .744? 

1.0 0 00 0 

0.7437 

1.30785 

0*743 3 

1.00771 

0 .742° 


t. 00757 0.7427 

1.3 C 7 4 4 0.7426 
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C -2a 


THERMODYNAMIC PROPERTIES OF OXYGEN 


300 PSIA ISOBAR 


temperature 

VOLUME 

ISOTHERM 

ISOCH ORE 

INTERNAL 

ENTHALPY 

ENTROPY 

c v 

C P 

VELOCITY 



DERIVATIVE 

DERIVATIVE 

ENERGY 



V 

r 

OF SOUND 

DEG. R 

CU FT/LB 

CU FT-PSIA/IB 

PSIA/R 

BTU/L9 

BTU/lB 

BTU/LB-R 

BTU / LB -R 

FT/SEC 


• 98.259 

0.01225 

2109.11 

316.0 

-83.170 

-82.49C 

0.50169 

0 . 266 

0.397 

3618 

100 

0.01229 

2075.51 

313.5 

-62.460 

-61,796 

0.50667 

0. 265 

0.397 

3796 

105 

0.01240 

1960.62 

300.6 

-80.501 

-79.612 

0.52605 

0.260 

0.397 

3741 

110 

0.01252 

1666.76 

288.5 

-78.522 

-77.827 

0.54652 

0.256 

0.397 

3662 

115 

0.01264 

1799.26 

276.6 

-76.544 

-75.642 

0.56417 

0.252 

0.397 

3622 

120 

0.01277 

1712.27 

265.1 

-74.565 

-73.656 

0.56107 

0.246 

0.397 

3561 

125 

0.01290 

1627.71 

253. 9 

-72.586 

-71.870 

0.59728 

0.245 

0.397 

3496 

130 

0.01303 

1545.54 

243.1 

-70.606 

-69.663 

0.61287 

0.241 

0.398 

3435 

135 

0.01316 

1465.69 

232.7 

-66.625 

-67.893 

0.62769 

0.236 

0.396 

3370 

140 

0 .01330 

1366.10 

222.6 

-66.641 

-65.902 

0.64237 

0.235 

0.399 

3303 

145 

0.01345 

1312.71 

212.6 

-64.654 

-63.907 

0.65637 

0.232 

0.399 

3236 

150 

0.01359 

1239.45 

203.3 

-62.664 

-61.909 

0.66992 

0.229 

0.400 

3166 

155 

0.01375 

1166.27 

194.1 

-60.669 

-59.905 

0.66305 

0.226 

0.401 

3098 

160 

0.01391 

1099.09 

165.2 

-56.669 

-57.096 

0.69581 

0.223 

0.402 

3026 

165 

0.01606 

1031.65 

176.6 

-56.662 

-55.680 

0.70621 

0.221 

0.404 

2956 

170 

0.01625 

966.50 

166.3 

-54.646 

-53.656 

0.72030 

0.216 

0.406 

2 864 

175 

0.01643 

912.96 

160.2 

-52.623 

-51.622 

0.73209 

0.216 

0.406 

2610 

18 0 

0.01462 

641.17 

152.4 

-50.566 

-49.776 

0.74362 

0.214 

0.410 

2735 

165 

0.01462 

761.05 

144.6 

-46,539 

-47.716 

0.75491 

0.212 

0.413 

2659 

19 0 

0.01503 

722.55 

137.4 

-46.475 

-45.640 

0.76596 

0.210 

0.417 

2561 

195 

0.01525 

665.60 

130.2 

-44.391 

-43.545 

0.77687 

0.207 

0.421 

2502 

200 

0.01546 

610.11 

123.2 

-42.266 

-41.426 

0.76760 

0.205 

0.426 

2 422 

205 

0.01573 

556.03 

116.4 

-60.154 

-39.200 

0.79820 

0.204 

0.432 

2 339 

210 

0.01600 

503.27 

109.6 

-37.990 

-37.101 

0.60671 

0.202 

0.439 

2254 

215 

0.01629 

451. 76 

103.0 

-35.78 7 

-34*662 

0.61915 

0.200 

0.446 

2166 

220 

0.01661 

401.43 

96.5 

-33.538 

-32.615 

0.62957 

0.196 

0.459 

2 074 

225 

0.01696 

352.21 

90.0 

-31.230 

-30.286 

0.64003 

0.197 

0.472 

1979 

230 

0.01734 

304.03 

83.4 

-26.646 

-27.665 

0.65058 

0.195 

0 .469 

1677 

235 

0.01776 

261.92 

78.8 

-26.356 

-25.370 

0.66140 

0.198 

0.525 

1792 

24 0 

0.01629 

214.40 

71.7 

-23.737 

-22.721 

0.87256 

0.197 

0.553 

1676 

• 240.230 

0.01632 

212.26 

70.8 

-23.613 

-22.596 

Q. 67306 

0.197 

0.549 

1655 

* 240.230 

0.19450 

37.57 

2.2 

28.679 

39.464 

1.13157 

0.194 

0.416 

612 

245 

0.20676 

42.03 

2.1 

30.014 

41.390 

1.13943 

0. 169 

0.363 

629 

25 8 

0.21477 

46.24 

1.9 

31.309 

43.240 

1.14690 

0.164 

0.356 

645 

255 

0.22616 

51.12 

1.8 

32.526 

44.960 

1.15379 

0*161 

0.339 

659 

260 

0.23313 

53.73 

1.7 

33.665 

46.636 

1.16022 

0.176 

0.324 

673 

265 

0.26172 

57.13 

1.6 

34.796 

46.225 

1.16626 

0.176 

0.312 

666 

270 

0.25002 

61.37 

1.6 

35.673 

49.762 

1.17202 

0.174 

0.303 

696 

275 

0.25607 

63*47 

1.5 

36.916 

51.254 

1.17750 

0.172 

0.295 

710 

260 

0.26592 

66.45 

1.5 

37.937 

52.709 

1.16274 

0.170 

0.266 

721 

265 

0.27359 

69.32 

1.4 

36.934 

54.133 

1,18776 

0.169 

0.282 

731 

290 

0.26111 

72.11 

1.4 

39*913 

55.529 

1.19264 

0. 166 

0.277 

742 

295 

0.26649 

74.63 

1.3 

40.676 

56.902 

1.19734 

0.167 

0.272 

752 

300 

0.29576 

7 7.47 

1.3 

41.824 

56.254 

1.20166 

0.166 

0.269 

761 

310 

0.30999 

62.59 

1.2 

43.666 

60.906 

1.21056 

0. 165 

0.262 

780 

320 

0.32367 

87.51 

1.1 

45.506 

63.499 

1.21661 

0.164 

0.257 

7 98 

330 

0.33747 

92.27 

1.1 

47.296 

66.045 

1.22664 

0.163 

0.252 

615 

340 

0.35063 

96.69 

1.0 

49.062 

66.551 

1.23413 

0. 162 

0.249 

831 

350 

0.36400 

101.40 

1.0 

50.803 

71.024 

1.24129 

0. 161 

0.246 

647 

360 

0.37699 

105.61 

0.96 

52.527 

73.470 

1.24816 

0.160 

0.243 

662 

370 

0.36963 

110.14 

0.93 

54.235 

75.091 

1.25462 

9.160 

0.241 

877 

36 0 

0.40255 

114.39 

0.69 

55.929 

78.291 

1.26122 

0. 160 

0.239 

891 

390 

0.61514 

116.57 

0.66 

57.611 

60.673 

1.26741 

0. 159 

0.237 

905 

400 

0.42766 

122.70 

0.64 

59.264 

63.040 

1.27340 

0.159 

0.236 

919 

410 

0.44004 

126.77 

0.81 

60.947 

65.392 

1.27921 

0.159 

0.235 

932 

420 

0.45237 

130.60 

0.79 

62.603 

87.733 

1.26485 

0.156 

0.233 

945 

430 

0.46662 

134.79 

0.76 

64.252 

90.063 

1.29033 

0.156 

0.232 

956 

44 0 

0.47660 

138. 73 

0.74 

65.895 

92.363 

1.29566 

0.156 

0.232 

970 

450 

0.46693 

142.64 

0.72 

67.533 

94.694 

1.30006 

0. 156 

0 .231 

962 

46 0 

9.50100 

146.52 

0 • 7 Q 

69.167 

96.999 

1.30592 

0.156 

0.230 

994 

470 

0.51303 

150.37 

0.69 

70.797 

99.297 

1.31066 

0.156 

0.229 

1006 

460 

0.52500 

154.20 

0 .67 

72.424 

101.569 

1.31569 

0. 158 

0.229 

1016 

490 

0.53694 

156. 00 

0.65 

74.046 

103.676 

1.32041 

0. 158 

0.228 

1029 

500 

0.56066 

161.76 

0.64 

75.670 

106.159 

1.32502 

0.156 

0.228 

1041 

510 

0.56070 

165.54 

0.62 

77.299 

106.436 

1.32953 

0.156 

0.226 

1052 

520 

0.57253 

169.28 

n.6i 

76.909 

110.714 

1.33395 

0.156 

0.227 

1062 

530 

0.58434 

173.00 

0.60 

80.526 

112.967 

1.33828 

0.156 

0.227 

1073 

54 0 

0.59611 

176.70 

0.56 

62.143 

115.256 

1.34252 

0.156 

0.227 

1064 

55 0 

0.60766 

160.40 

0.57 

63.760 

117.528 

1.34669 

0.158 

0.227 

1094 

56 0 

0.61956 

164.07 

0.56 

65.376 

119.795 

1.35078 

0.159 

0.227 

1104 

570 

0.63129 

167 .74 

0.55 

66.993 

122.062 

1.35479 

0. 159 

0.227 

1115 

560 

0.64297 

191.39 

0.54 

68.611 

124.329 

1.35873 

0. 159 

0.227 

1125 

590 

0.65463 

195.03 

0.53 

90.229 

126.595 

1.36260 

0. 159 

0.227 

1134 

60 0 

0.66627 

196.66 

0.52 

91.646 

128.661 

1.36641 

0. 159 

0.227 

1144 


* TWO-PHASE 80UN0* R Y 
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C-2a 


THERHOOYNAMIC PROPERTIES OF OXYGtN 


300 PSIA ISOBAR 


TEMPERATURE DENSITY 


DEG. R 


* 98.259 
100 

105 

110 

115 

120 

125 

130 

135 

140 

145 
150 
155 
16 0 

16 5 

17 0 
175 
100 
16 5 
190 

195 

200 

205 

210 

215 

220 

225 

230 

235 

240 

* 240.230 

* 240.230 
245 
250 
255 
260 
265 
270 
275 
260 
265 

290 

295 
300 
310 
320 
330 
340 
35 0 
360 
370 
360 

390 
400 
410 
42 0 
430 
44 0 
450 
46 0 
470 
46 0 

49 0 
500 
510 
520 
530 
540 

55 0 

56 0 
570 
560 

590 

600 


LB/CU FT 


81.64532 

61.36250 

60.62521 

79.66364 

79.09737 

76.32595 

77.S4666 

76.76561 

75.97550 

75.17766 

74.37192 

73.55661 

72.73154 

71.69500 

71,04592 

70.18265 

69.30413 

66.40764 

67.49172 

66.55313 

65.56695 
64.59540 
63.56769 
62.50075 
61.36664 
60.21694 
56.97690 
57 .65607 
56.23422 
54.66664 

54.59302 
5. 14137 
4.66326 
4.65606 
4.46079 
4.26953 
4.13706 
3.99976 
3*67492 
3.76055 
3.65509 
3.55733 

3.46626 

3.36112 

3.22596 

3.06767 

2.96323 

2.65035 

2.74726 

2.65259 

2.56520 

2.46419 

2.40661 

2.33643 

2.27250 

2.21059 

2.15230 

2.09730 

2.04528 

1.99600 

1.94922 

1.90475 

1.66241 

1.82203 

1.76348 

1.74662 

1.71135 

1.67754 

1.64512 

1.61399 

1.56407 

1.55529 

1.52756 

1.50066 


V 1 QH/Q V) p 

V(0P/DU> v 

-V<DP/DV) t 

(DV/OTyV THERMAL 

CONDUCTIVITY 

VISCOSITY 

1 

THERMAL 
3IFFUSIV ITY 

DIELECTRIC 

CONSTANT 

BTU/LB PSIA-CU FT/BTU PSIA 

l/OEG. R 

9TU/FT-HR-R 

L8/FT -iEC 
X llT 

S3 FT/ HP 


215.09 

14.624 

172199.17 

0. 0G16468 

0.11173 

42.042 

0.90344 

1.56931 

213.99 

14.549 

168910. C2 

0. 0016561 

0.11123 

40.652 

0.00344 

1.56720 

210.80 

14.328 

159704.17 

0.0016637 

0.10973 

36.934 

0. 00343 

1.56112 

207.55 

14.10 0 

150643.20 

0.0019129 

0.10816 

33.569 

0.00341 

1.55502 

204.25 

13.665 

142316. 60 

0. 0019438 

0.10650 

30.579 

0.0033? 

1.54890 

200.90 

13.623 

134114.86 

0 .0019766 

0.10479 

27.671 

0.00337 

1.54276 

197.49 

13.376 

126227.4] 

3.0020116 

0.10301 

25.434 

0.00334 

1.5 3659 

194.01 

13.123 

118644.61 

0.0020493 

0.10117 

23.241 

0.00331 

1.5 3038 

190.46 

12.666 

111356.69 

0.0020695 

0.09929 

21.266 

0.00326 

1.5 2414 

166.67 

12.605 

104354,74 

0.0021327 

0.99736 

19.493 

0.00325 

1 .5 1785 

163.19 

12.340 

97628.90 

0.0021792 

0.09539 

17.895 

0.00321 

1 .5 1151 

179.43 

12 .072 

91170.25 

0.0022296 

0.09336 

1 6 . 45 7 

0.00317 

1.50513 

175.60 

11 .601 

84969.86 

0. CC 22843 

0.09134 

15.162 

0.00313 

1.49867 

171.67 

11.52 7 

79018.98 

0.0023439 

0.05927 

13.996 

0.0030? 

1.49215 

167.66 

11.252 

73309.05 

0.0024092 

0.06717 

12.946 

0.00304 

1.40555 

163.54 

10 .975 

67831.71 

0.0024609 

0.06505 

12.001 

0.0029? 

1.47887 

159.32 

10.697 

62576.80 

0.0025602 

0.96291 

11.149 

0.00293 

1.47208 

154.99 

10 .418 

57542.3 7 

0.0026462 

0.08075 

10.363 

0.00288 

1.46517 

150.54 

10 .137 

52714.68 

0.0027466 

0.07656 

9.667 

0.00282 

1.45814 

145.96 

9.854 

46066.23 

0. CO 26573 

0.07636 

9.061 

0.00275 

1.45096 

141.24 

9.570 

43655.60 

3.0029626 

0.07413 

6.495 

0.00266 

1 • 4 43b0 

136.36 

9.263 

39410.40 

0.0031262 

0.07169 

7.962 

0.00261 

1.43605 

131.31 

8.992 

35345.40 

0.0032916 

0.06962 

7.518 

0.00253 

1.42826 

126.08 

6.697 

31454.55 

0.0034654 

0.06732 

7.095 

0.00245 

1.42021 

120.63 

6.394 

27732.07 

0.0037147 

0.06499 

6.710 

0.00236 

1.41183 

114.94 

8.061 

24172.85 

0.0039910 

0.06263 

6.356 

0.00227 

1.40307 

106.97 

7.755 

20772.75 

0 • 0043310 

0.06022 

6.031 

0.00216 

1.3 9384 

102.69 

7.407 

17529.23 

0. OC 47604 

0.05775 

5.754 

0.00205 

1.36402 

96.06 

7.065 

14726.72 

0.0 Q 53526 

0.05521 

5.515 

0.00187 

1.3 7352 

90.53 

6.646 

11725.32 

0.0061127 

0.05256 

5.262 

0. 00174 

1.3 620? 

69.95 

6.576 

11567.92 

0 .0061079 

0.05244 

5.250 

0.00175 

1.36147 

36.09 

2.243 

193.16 

0.0115727 

0. 01071 

0.92 5 

0.00499 

1.03086 

37.93 

2.252 

205.22 

0.0101079 

0.01059 

0.926 

0.00566 

1.02929 

39.75 

2.258 

215.30 

0. 0 C 90042 

0.01055 

0.929 

0.00633 

1.02792 

41.47 

2.264 

223*56 

0.0081703 

0.01055 

0.933 

0.00698 

1.02674 

43.13 

2.267 

230.47 

0.0075133 

0.01057 

0.936 

0.00761 

1.02570 

44.74 

2.270 

236.37 

0.0069795 

0.01062 

0.945 

0.00822 

1.02478 

46.30 

2.27 2 

241.47 

0.0065352 

0.01067 

0.951 

0.00882 

1.02395 

47.63 

2.273 

245.93 

3. OC 61563 

0.01073 

0.959 

0.0094C 

1.02320 

49.32 

2.274 

249.67 

0*0056335 

0. 01060 

0.967 

0.00998 

1.02251 

50.79 

2 .274 

253.38 

0.0055499 

0.01067 

0.975 

0.01055 

1.02107 

52.24 

2.274 

256.53 

0.0052996 

0.01094 

0.963 

0.01111 

1.02128 

53.66 

2.273 

259.36 

0.0050766 

0.01102 

0.992 

0.01167 

1,32073 

55.07 

2.273 

261.94 

0.004676? 

0.01110 

l.OOl 

0.01223 

1.02022 

57.64 

2.271 

266.42 

0.0045301 

0.01127 

1.020 

0.01334 

1*01929 

60.56 

2.269 

270.19 

0.0062404 

0.01146 

1.039 

0.01445 

1.01846 

63.22 

2.266 

273.41 

a. 0039933 

0.01165 

1.056 

0.01557 

1.01771 

65.65 

2.264 

276.17 

0.0037793 

0.01165 

1.076 

0.01670 

1.01703 

66.45 

2.261 

278.58 

0.0035917 

0.01205 

1.096 

0.01784 

1.01641 

71.01 

2.259 

260.66 

0.0034255 

0.01226 

1.118 

0 • 0 190 C 

1.01584 

7 3.55 

2.256 

262.53 

0.0032769 

0.01246 

1.138 

0*02016 

1.01532 

76.07 

2,253 

264.17 

0.0031431 

0*01267 

1.158 

0.02133 

1.01403 

76.56 

2.250 

265.62 

0.0030217 

0.01266 

1.178 

0.02252 

1.0 1438 

61.04 

2.246 

266.93 

3.0029110 

0.01309 

1.199 

0.02373 

1.0 1396 

63.51 

2.245 

266.10 

0.0026095 

0.01331 

1.219 

0.02495 

1.0 1366 

85.96 

2.242 

269.15 

0.0027160 

0.01352 

1.239 

0.02619 

1.0 1319 

66.41 

2.239 

290.10 

0.0026295 

C. 01373 

1.259 

0.02745 

1.0 1204 

90*64 

2.237 

290.96 

Q. 0025492 

0.01395 

1.279 

0.02672 

1.01251 

93.27 

2.234 

291.75 

0.0024744 

0.01416 

1.299 

0.03001 

1.01220 

95.69 

2.231 

292.46 

0. 0024045 

0.01436 

1.319 

0.03131 

1.0 1190 

96.11 

2.226 

293.11 

0.0023390 

0.01460 

1.339 

0.03263 

1.01162 

100.53 

2.225 

293. 71 

0.0022774 

C. 01461 

1.358 

0. 03396 

1.0 1136 

102.95 

2.221 

294.26 

0.0022195 

0.01502 

1.378 

0.03531 

1.0 1110 

105 .36 

2.216 

294.77 

0.0021647 

0.01524 

1.397 

0 .03667 

1.91086 

107.78 

2.214 

295.23 

0 • OC 21129 

0.01544 

1.417 

0 .0380 2 

1.0 1063 

110.20 

2.211 

295.66 

0.0020639 

0.01566 

1.436 

0.03941 

1.01041 

112.63 

2 .207 

296.06 

0.0020173 

0.01567 

1.455 

0.0408? 

1.01020 

115.06 

2.203 

296.43 

0.0019730 

Q. 01609 

1.474 

0.04224 

1.01000 

117.49 

2 .199 

296.77 

0.0019306 

0.01630 

1.493 

0 .04368 

1.00980 

119.93 

2.195 

297.09 

0.0016905 

0.01651 

1.512 

0.04512 

1.00962 

122.36 

2 .191 

297.39 

0.0016521 

0.01672 

1.530 

0.04658 

1.0 0944 

124.83 

2.167 

297.66 

0.0016153 

0.01693 

1.549 

0.04605 

1.0 0927 

127.29 

2 .162 

297.92 

0.0017601 

0.01714 

1.567 

0.04953 

1.0 0910 

129.76 

2.176 

296.16 

0.0017463 

0.01735 

1.586 

0.0510? 

1.0 0894 


* THO-PHASE BOUNDARY 


pranotl 

NUMBER 


5.3811 
5.2259 
4 ,6113 
4.4388 
4.1C36 
3.0026 
3.5317 
3.2851 
3.0692 
2 .6726 

2.6962 
2.5382 
2. 3970 
2.2712 
2.1595 
2.0609 
1 .9745 
1.8996 
1.8354 
1.7816 

l .7379 
1.7041 
1.6604 
1.6672 
1 .6653 
1.6760 
1.7017 
1.7536 
1.6876 
1.9944 

1.9603 
1.2998 
1.2071 
1.1346 
1.0792 
1.0353 
1.0000 
0 .9712 
0 .9474 
0 .9273 
0 .9103 
0.8959 

0.8830 
0.8718 
0.8530 
0.8T79 
0 .6254 
0.8150 
0.8061 
0.7984 
0.7922 
0 .7867 

0.7819 
0.7776 
0 .7737 
0 .7703 
0.7672 

C . 7645 
0.7620 
0.7598 
0.7578 
0 . 7660 

D . 7644 
0 .7S3T 
0.7521 
0.7509 
0 .7496 
0.7486 
C .7 480 
0.7473 
0.7467 
0.7462 

0.7458 

0.7455 
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thermodynamic properties OF Oxygen 


3 5 C PS I A ISOBAR 


TEMPERATURE 

VOLUME 

ISOTHERM 

ISOCHORE 

INTERNAL 

Enthalpy 

ENTROPY 

C, 

Cp 

VELOCI TY 




DERIVATIVE 

DERIVATIVE 

ENERGY 



V 

r 

OF SOUNO 

0 EG • 

R 

CU FT/LB 

CU FT-PSIA/10 

9 S I A/ R 

BTU/L3 

btu/lb 

0TU/L8-R 

9TU / 

LB -R 

FT/SEC 

• 98. 

,330 

0*01225 

2112.21 

318.1 

-83.162 

-82.368 

G. 50177 

0. 266 

0.397 

3520 

100 


0.01228 

2080.01 

313.7 

-82. SCI 

-81.705 

0 . 50946 

0 . 265 

0 .397 

3601 

105 


0.31240 

1985.39 

301.1 

-80.524 

-79.720 

0.52783 

3 . 261 

0.397 

3744 

110 


0.01252 

1893.40 

’88.6 

-78.547 

-77.735 

0.54630 

0.256 

0.397 

3685 

115 


0.01264 

1803.98 

276.9 

-76.570 

-75.751 

0.56394 

C.252 

0.397 

3626 

120 


0.01276 

1717. C6 

265.4 

-74.593 

-73.766 

0 .58084 

J .249 

0.397 

3564 

125 


0.31289 

1632.59 

254.2 

-72.616 

-71.781 

0.59704 

0.245 

0.397 

3502 

130 


0.01302 

1550.51 

243.4 

-70.638 

-69.794 

0.61263 

0. 241 

0.397 

3436 

135 


0.01316 

1470.74 

232.9 

-68.658 

-67.806 

0.62763 

3.236 

0.396 

3374 

140 


0.31330 

1393.25 

222.8 

-66.677 

-65.815 

0.64211 

0.235 

0 .398 

3308 

145 


0.01344 

1317.95 

213. 0 

-64.693 

-63.822 

0.65610 

0. 232 

0.399 

3241 

150 


0.01359 

1244.79 

2 03.6 

-62.705 

-61.825 

Q .56964 

0. 229 

0.400 

3173 

155 


0.01374 

1173. 71 

194.4 

-60.714 

-59.823 

0. 68276 

0. 226 

0 .401 

3103 

160 


0.01390 

1104.65 

185.5 

-58.717 

-57.816 

Q .69551 

0.224 

0.402 

3033 

165 


0.01407 

1037.53 

176.9 

-56.713 

-55.802 

0.70790 

0. 221 

0.4D4 

2 962 

170 


0.01424 

972.30 

168.6 

-54.702 

-53.780 

0.71997 

0. 219 

0 .405 

2890 

175 


0.01442 

908.89 

160.6 

-52.682 

-51.748 

C. 73175 

0.216 

0.407 

2616 

180 


0.01461 

847.24 

152.8 

-50.652 

-49.705 

0.74326 

0.214 

0.410 

2742 

185 


0.01480 

787.29 

145.2 

-48.608 

-47.649 

0.75453 

0.212 

0.413 

2666 

IRQ 


D. 01501 

728.95 

137. 8 

-46.549 

-45.576 

0.76559 

0.210 

0.416 

2589 

195 


0.31523 

672.17 

130.7 

-44.472 

-43.485 

0.77645 

0 . 208 

0.420 

2511 

20 0 


0.01546 

616.86 

123.7 

-42.374 

-41.372 

0.78716 

0 . 206 

0.425 

2431 

205 


0.01571 

563.01 

116.9 

-40.250 

-39.232 

0.79773 

0.204 

0.431 

2349 

210 


0.01597 

510.49 

110.2 

-38.096 

-37.061 

0.80819 

3 . 202 

0.436 

2265 

215 


0.01626 

459.25 

103.6 

-35.905 

-34,851 

0.81859 

0.200 

0.4 46 

2178 

220 


0. 01657 

409.22 

97.1 

-33.669 

-32.595 

0.82896 

0.198 

0.456 

2088 

225 


0.01691 

360.33 

90.7 

-31.379 

-30.282 

0.83935 

0. 197 

0.469 

1994 

230 


0.01730 

312.55 

84.2 

-29.019 

-27.898 

0.84983 

0. 195 

0 .485 

1895 

235 


0.01773 

270.90 

78.7 

-26*546 

-25*398 

0.86059 

0.198 

0.511 

1798 

240 


0.31822 

224.18 

72.4 

-23.972 

-22.792 

0.87156 

0.197 

0.542 

1690 

245 


0.01880 

179.28 

65.1 

-21.232 

-20.013 

0.88302 

0 . 196 

0.576 

1561 . 

• 246. 

196 

0.01896 

169.03 

63.5 

-20.545 

-19.317 

0.88585 

0 . 196 

0.587 

1531 

* 246. 

196 

0.16316 

33. 74 

2.7 

28.239 

38.814 

1.12203 

0 . 199 

0.473 

608 

250 


0.17103 

37.80 

2.6 

29.433 

40.518 

1. 12890 

0.194 

0 .429 

622 

255 


0.18049 

42.57 

2.4 

30.865 

42.563 

1.13700 

0.188 

0.392 

640 

26 0 


0.18925 

46*87 

2.2 

32.186 

44.451 

1.14434 

0.184 

0.365 

656 

26 5 


0.19748 

50.83 

2.1 

33.427 

46.226 

1.15110 

0.181 

0.346 

671 

270 


0.20532 

54.53 

2.0 

34.607 

47.914 

1.15741 

0.178 

0.330 

664 

275 


0.21284 

58.02 

1.9 

35.739 

49.534 

1*16336 

0. 176 

0.318 

697 

200 


0. 22010 

61.33 

1.8 

36.833 

51.098 

1.16899 

0.174 

0.308 

709 

285 


0.22715 

64.51 

1. 7 

37.894 

52.616 

1.17437 

0.172 

0.300 

721 

29 0 


0.23400 

67.56 

1.7 

38.929 

54.095 

1.17951 

0.171 

0.292 

732 

295 


0.24071 

70.51 

1.6 

39.942 

55.542 

1.18446 

3 . 169 

0 .266 

743 

300 


0.24727 

73.37 

1.6 

40.934 

56.960 

1.18923 

0.168 

0.281 

753 

310 


0.26005 

78.87 

1.5 

42.871 

59.725 

1.19829 

0. 167 

0.272 

773 

320 


0.27245 

84. 11 

1.4 

44.756 

62.414 

1 .20683 

0 . 165 

0.265 

792 

330 


0.28453 

89.15 

1.3 

46.599 

65.040 

1.21491 

0 . 164 

0.260 

810 

340 


0.29637 

94.02 

1.3 

48.408 

67.616 

1.22260 

0.163 

0.255 

826 

350 


0.30798 

98.74 

1.2 

50.190 

70.150 

1.22995 

0 . 162 

0.252 

943 

360 


0.31942 

103.35 

1. 1 

51.948 

72.650 

1.23699 

0.161 

0.246 

859 

370 


0.33069 

107.85 

1.1 

53.686 

75.119 

1.24375 

0 . 161 

0.246 

874 

380 


9.34183 

112.27 

1.1 

55*408 

77.563 

1*25027 

0*160 

0.243 

888 

39 0 


0.35285 

116.60 

1.0 

57.116 

79.984 

1.25656 

a . 160 

0.241 

903 

400 


0.36377 

120.86 

0.99 

58.810 

82.386 

1.26264 

0.159 

a .239 

917 

410 


0.37459 

125.06 

0.96 

60.494 

84.772 

1.26853 

0.159 

a .238 

930 

420 


0.38532 

129.20 

0.93 

62.169 

87.142 

1.27424 

0.159 

0.236 

944 

430 


0.39599 

133.29 

a .90 

63.835 

89.499 

1.27979 

3. 159 

0.235 

957 

440 


0.40658 

137.34 

0.88 

65.494 

91 .845 

1.28516 

0 . 156 

D .234 

969 

450 


0.41712 

141 . 34 

0.85 

67.147 

94.180 

1.29043 

0 . 159 

0.233 

98? 

460 


0.42759 

145.31 

0.83 

68.794 

96.506 

1.29554 

0. 158 

0.232 

994 

470 


0.43802 

149.25 

0.81 

70.436 

98.825 

1.30053 

0 . 158 

0.231 

1006 

480 


0.44841 

153. 15 

0 .79 

72.074 

101.136 

1.30540 

0. 15 8 

0.231 

1018 

490 


0.45875 

157.02 

0.77 

73.709 

103.441 

1.31015 

0. 158 

0 .230 

1029 

500 


0.46905 

160.87 

0.75 

75.341 

105.740 

1.31479 

0. 158 

a. 230 

1041 

510 


0 .47932 

164.70 

0.73 

76.970 

108.035 

1.31934 

3. 156 

0.229 

1052 

520 


0.48955 

168.50 

0.72 

78.598 

110.326 

1.32379 

0. 158 

0.229 

1063 

530 


0.49976 

172.28 

0.70 

80.224 

112.613 

1.32814 

0.158 

0.229 

1074 

540 


0.50994 

176.05 

0.69 

81.848 

114.898 

1.33241 

0 . 158 

0.226 

1084 

55 0 


0.52009 

179.79 

0.67 

83.472 

117.179 

1.33660 

0.158 

0.228 

1095 

56 0 


0.53021 

183.52 

0.66 

85.096 

119.459 

1.34071 

0.159 

0.226 

11C5 

570 


0.54032 

187.24 

0.65 

86.719 

121.737 

1.34474 

0 . 159 

0.229 

1116 

58 0 


0.55040 

190.94 

0.63 

88.342 

124.014 

1.34870 

0.159 

0.228 

1126 

590 


0.56047 

194.63 

0.62 

89.966 

126.290 

1 . 35259 

0 . 159 

0 .229 

1136 

60 0 


0.57052 

198.30 

0.61 

91.591 

128 .566 

1.15642 

Q. 159 

0.226 

1145 


• THO-PhASE roundary 
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C-2a 


THERMOOYNAHIC PROPERTIES OF OX YGt N 


350 PSIA ISOBAR 


TEMPERATURE OENSITV 


0 EG . R L8/CU FT 
* 98 « 33 0 81.658 


10 0 
105 
110 
115 
120 
125 
130 
135 
140 

145 
150 
155 
160 
165 
170 
175 
18 0 
185 
19 0 

195 

200 

205 

210 

215 

220 

225 

230 

235 

240 

245 

• 246.196 

* 246.196 
25 0 
255 
260 
265 
270 
275 
280 
265 
290 

29 5 
300 
310 
320 
330 

34 0 

35 0 

36 0 
370 
380 

390 
400 
410 
420 
430 
44 0 
450 
460 
470 
460 

490 
500 
51ft 
520 
530 
540 
550 
56 0 
570 
58 0 


590 

600 


61.40657 
60.65043 
79.89506 
79.12512 
78.35511 
77.57956 
76. 79790 
76.00955 
75.21361 

74.40994 

73.597Q7 

72.77424 

71.94036 

71.09424 

70.23443 

69.35933 

68.46706 

67.55548 

66.62203 

65.66370 
64.67690 
63.65725 
62.59940 
61.49661 
60.34030 
59.11924 
57. 91826 
56.41389 
54.89547 

53.19038 
52.74729 
6.12899 
5.84706 
5.54050 
5.28414 
5. 36373 
4.67Q42 
4.69633 
4.54335 
4.40247 
4.27342 

4.15444 

4.04416 

3.64541 

3.67043 

3.51451 

3.37420 

3.24693 

3.13071 

3.02395 

2.92541 

2.63405 

2.74902 

2.66961 

2.59522 

2.52534 

2.45953 

2.39742 

2.33866 

2.28298 

2.23012 

2.17985 
2.13197 
2.08630 
2.04266 
2. 30097 
1.96103 
1.92275 
1.86603 
1.65076 
1.91685 

1.78422 

1.75280 


VCDH/OV> p 

8TU/C0 


215.37 
214.32 
211.13 
2 0 7 . 90 
204.61 
201.28 
197.68 
194.42 

190.90 
107.31 

1 03 . 65 

179.92 
176.10 

172.20 

160.21 

164.12 

159.93 

155.63 

151.21 
146.67 

141.96 

137.15 

132.16 

126.96 
121.60 

115.99 

110.13 

103.97 
99.26 
92.15 

84 .30 

82.45 
35.40 
37.00 
38.96 
40. 79 
42 . 54 

44.21 
45. 64 
4 7. 43 
1*8.97 
50.49 

51. 90 

53 .45 
56.33 

59.13 
61.09 

64.59 
6 7.26 
69.89 

72.46 
75.05 

77.60 
60.12 

82.63 
85.12 

87.60 
90.07 
92.53 

94.99 
97.43 
99.80 

102.32 
104. 7b 
107.20 
199.64 
112.09 
114.53 
116.99 
119.44 
121.90 
124.37 

126.85 

129.33 


VOP/OU) V -VtDP/DVJy nv/OTyv 
PSIA-:u FT/BTU PSIA l/OEG. R 


14.622 
14 .550 
14.32 9 
14. 1C 1 

13.866 
13.625 
13.378 
13.125 
12 . 866 
12.607 

12.343 
12.075 
11.805 
11.532 
11.25 8 
10 . 962 
10 .705 
10.426 
10.147 

9.866 

9.584 
9.299 
9.012 
9.720 
6.421 
0.114 
7.794 
7.455 
7 . J32 
6.690 


2.235 
2.231 
2.220 
2.224 
2.220 
2 .216 
2.212 
2.206 
2.203 
2.199 

2.194 
2 . 190 


172479.42 
169326.13 
16 0122 • 5 7 
151263.94 
142739.97 
134540.53 
126655.66 
119075.57 
111790.64 
104791.41 

98066.61 
91613.14 
85416.08 
79466.71 
73762,48 

68289.07 

63040.33 

56006.36 
53185,46 
46564.18 

44137.34 

39890.07 
35639.79 

31956.37 
26242.17 
24692.24 

21302.61 
18070.90 

15202.42 
12306.22 


0. 0 C 16440 
C.C018528 
T. OC 16802 
0.0019091 
0.0019397 
0.0019723 
0.0020070 
3.C02C441 
0.0020836 
0. 0021264 

0.0021724 
Q.0C22220 
0. 0022760 
0. 0 C 23347 
0.0023969 
0.0024694 
0. 00 25472 
0.0026335 
9. 0 C 27298 
0.0028379 

0. 09296C3 
0.0030 990 
0.0032605 
0.0034475 
0. C036663 
0.0039328 
0.0042561 
0.0046607 
0.0051521 
0.0056857 


5.235 

9535.95 

0.0066300 

6.133 

0915.81 

0. 0071236 

2.250 

206.79 

0.0132660 

2 .26 0 

221.03 

0.0115670 

2.270 

235.65 

0.0100509 

2.277 

247.67 

0.0069543 

2.282 

257.39 

0.0001241 

2.266 

265.58 

0.0 U 74692 

2.269 

272.50 

0.0069366 

2.290 

270.66 

0.0064930 

2.291 

264.00 

Q » C 0 611 65 

2.292 

286.73 

0.0057919 

2.292 

292 .95 

0.00550B5 

2.292 

296.74 

0.0052504 

2.290 

303.28 

0.0048354 

2.288 

306.72 

0.0044697 

2.265 

313.31 

0. 0042005 

2.203 

317.23 

0 . OC 39539 

2 .279 

320.62 

D. 0037406 

2.276 

323.56 

0.0035537 

2.273 

326.14 

0.0033863 

2 .270 

326.42 

0. 0032405 

2 .26 7 

330.44 

0.0031075 

2.264 

332.24 

0.0029070 

2.261 

333.85 

0.0028771 

2.258 

335.30 

0,0027765 

2.254 

336.61 

0.0026638 

2.251 

337.79 

0.0025961 

2.246 

336.66 

0.CC25186 

2 .245 

339.04 

0.0 U 24446 

2.242 

340.73 

0.0023755 

2.236 

341.54 

0.CQ23106 


342.29 

342.98 

343.61 

344.19 

344.73 

345.23 

345.79 

346.13 

346.53 

346.91 

347.26 

347.58 


0.0022499 
0. 0021927 
0. 0021387 
9. 0020076 
0.002039? 
0.0019932 
0.0019495 
0.0019079 
0. 0018663 
0.0018304 

0.0017941 

0.0017595 


thermal viscosity thermal oielectric 

CONDUCTIVITY OIFFUSIVITY CONSTANT 

3 TU/FT -HR-R L0/FT-S£C SQ FT/HR 



X l(T y 

0.11176 

42.113 

0.11128 

40.770 

0.19979 

37.C52 

0.10822 

33.70J 

0 .10657 

30.663 

0.10466 

27.960 

0.13306 

25.526 

0*10125 

23.323 

0.09936 

21.349 

0.09745 

19.569 

0.09549 

l 7 . 96 7 

0.09349 

16.524 

0.09145 

15.226 

0. J0939 

14.057 

0.08730 

13.004 

0.06519 

12.055 

0.00305 

11.200 

0.00090 

13. 429 

0.07872 

9.733 

0.07653 

9. 105 

0.17432 

0.537 

0.07200 

0.023 

0.06903 

7.557 

0.06755 

7.133 

0.36524 

6.747 

0.06269 

6.393 

0.06050 

6.067 

0.05606 

5.783 

0.05554 

5.546 

0.05296 

5.3D0 

0.05022 

5.035 

0.04953 

4.960 

0.01164 

0.991 

0.01160 

0.987 

0.01143 

0.966 

0.01134 

0.967 

0.01131 

0.990 

0.01130 

0.994 

0.01131 

0.999 

0.01134 

1.005 

0.01137 

1.012 

0.01142 

1.019 

0.01147 

1*026 

a. 01153 

1*034 

0.01167 

1.050 

0.01163 

1.067 

0.01199 

1.065 

0.01217 

1.104 

0.01236 

1.122 

0.01255 

1.141 

0.01274 

1.161 

0.01293 

1.160 

0.01313 

1.199 

0.01333 

1.219 

0.01354 

1.239 

0.01374 

1.250 

0.01395 

1.270 

0.01416 

1.297 

0.01437 

1.317 

0.01458 

1.336 

0.01479 

1.355 

0.01500 

1.375 

0.01520 

1.394 

0.01541 

1.413 

0.01561 

1.432 

0.01562 

1.451 

0.01604 

1.469 

0.01625 

1.400 

0.01646 

1 .50 7 

0.01666 

1.525 

0.01687 

1.544 

0. 01706 

1.562 

0.01729 

1.500 

0.01749 

1.590 


0.00345 

1.569*2 

0 .00344 

1.56739 

0.00343 

1.56132 

0.0934 1 

1.55523 

0.00339 

1.54913 

0.00337 

1.54299 

0.00335 

1.53603 

0.0033? 

1.53064 

0.00329 

1.52440 

0.00325 

1.51013 

0. 00 322 

1.5 1101 

0.00310 

1.50544 

0.00314 

1.49901 

0.00309 

1.49251 

0. 00304 

1.40593 

0.00299 

1.47927 

0.00294 

1.47250 

0.00206 

1.46563 

0.00282 

1.45863 

0.00276 

1.45146 

0.00269 

1.44417 

0.0026? 

1.43667 

0.00255 

1.42694 

0.00246 

1.42095 

0. 00238 

1.4 1266 

0.00220 

1.40400 

0.00216 

1.39409 

0.0020 7 

1.38522 

0.00193 

1.37404 

0.00178 

1.36368 

0.00164 

1.35122 

o .0016 r 

1.34799 

0.0041 1 

1.03686 

0.0046? 

1.0 3514 

0.00527 

1.0 3326 

0.00588 

1.03173 

0.00646 

1.03039 

0.00702 

1.02922 

0.0075 7 

1.02817 

O.OO01C 

1.02724 

0.00862 

1.02636 

0. 00913 

1.02560 

0.00964 

1.02489 

0.01015 

1.02422 

0 .01114 

1.0 2302 

0.01214 

1.02197 

0.01313 

1.02103 

0.01412 

1.02018 

0.01513 

1.0 1941 

0.01614 

1.01871 

0.01716 

1.016G 7 

0.01616 

1.31748 

0.01922 

1.0 1693 

0.02027 

1.01642 

0.02133 

1.01594 

0.02241 

1.0 1550 

0.02350 

1.01500 

0. 0246 C 

1.01460 

0.02571 

1.01431 

0.02684 

1.01396 

0.02796 

1.0 136? 

0.0291 3 

1.01331 

0.03030 

1.0 1301 

0.03147 

1.01272 

0.03264 

1.01245 

0.03304 

1.01218 

0.03506 

i. a U93 

0.03629 

1.01170 

0.03753 

1.0 1147 

0 . 03877 

1.0 1125 

0.04003 

1.0 1103 

0*04130 

1.01083 

0.04257 

1.31064 

Q. 04366 

1.01045 


* TMO-PMASE 90UND A R Y 


pranotl 

NUMBER 


5.3874 
5.2384 
<..6229 
4.4495 
4,1136 
3.8119 
3.5403 
3.2961 
3.0766 
2 .8794 

2.7024 
2.5439 
2.4022 
2.2750 
2.1636 
2.0645 
1.9776 
1.9021 
1 .6373 
1.7628 

1.7333 
1.7036 
1.6786 
1.6643 
1.6607 
1 .6693 
1.6921 
1.7375 
1.6383 
1.9541 

2 .0783 
2.1206 
1.4148 
1.31J4 
1.2160 
1.1444 
1.0695 
1.0464 
1.0116 
C . 9831 
0.9593 
0.9394 

0.9220 
0.9C7C 
0.8823 
0.8627 
0.6466 
0.8337 
0 .8226 
0.9131 
C .8054 
0.7967 

0.7928 
0.7876 
0.783C 
0.7709 
0.7752 
0 .7719 
0.7689 
0.7662 
0.7638 
0.7616 

0.7597 

0.7560 

0.7570 

3.7554 

0.7540 

.7528 

.7515 

.7509 

.7501 

.7495 


.7409 

.7485 
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C-2a 


THERMODYNAMIC PROPERTIES OF UXYGtN 


40 C PSIA ISOBAP 


TEMPERATURE 

VOLUME 

ISOTHERM 

ISOCHORE 

internal 

ENTHALPY 

EhTPOPy 

C , 

C P 

VELOCI TY 



derivative 

DERIVATIVE 

ENERGY 



* 


OF SOUND 

DEG. R 

CU FT/LB 

CU FT-PSIA/LB 

PSIA7R 

8TU/L3 

B1U/LB 

3TU/LB-R 

3TU f 

LB -R 

FT/SEC 

• 90.401 

0.01224 

2115 .30 

313.1 

-83.154 

-82.247 

0.50185 

0 . 266 

0.397 

3822 

100 

0.01228 

2084.50 

313.9 

-82.522 

-81.612 

0.5C825 

0 . 265 

0.397 

38C4 

105 

0.01240 

1989.95 

3C1.3 

-80.546 

-79.628 

0.52762 

0.261 

0.397 

3 747 

110 

0.31251 

1898.04 

289.0 

-78.571 

-77,644 

0.54608 

0.256 

0.397 

3689 

115 

0.01263 

1808.69 

277.1 

-76.596 

-75.660 

0.56371 

0.252 

0.397 

3629 

120 

0.01276 

1721.85 

265.6 

-74.621 

-73.676 

0.55060 

C . 249 

0. 397 

3569 

1?5 

C. 01288 

1637.46 

254.4 

-72.645 

-71.691 

0.59681 

0.245 

0.397 

35C6 

130 

0.01302 

1555.46 

243.7 

-70.670 

-69.705 

0.61238 

0. 242 

0.397 

3442 

135 

0.01315 

1475. 78 

233.2 

-68.692 

-67 .718 

0. 62738 

0. 218 

0.398 

3376 

140 

0.01329 

1398.38 

223.1 

-66.713 

-65.729 

0.64165 

0.235 

0.396 

3312 

145 

0.01343 

1323.18 

213.3 

-64.732 

-63.737 

0.65563 

0.232 

0.399 

3245 

150 

0.01358 

1250.12 

2 03.9 

-62.747 

-61.741 

0.66936 

0.229 

0.399 

3177 

155 

0.01373 

1179.14 

194.7 

-60.758 

-59.741 

0.66247 

0.226 

0.400 

3106 

160 

0.01389 

1110.19 

185.8 

-58.764 

-57.735 

0.69521 

0.224 

0.402 

3038 

165 

0.01406 

1043.19 

177.3 

-56.764 

-55.723 

0 , 70759 

0.221 

0.403 

2967 

170 

0.01423 

978.08 

169. 0 

-54.757 

-53.703 

0.71965 

0.219 

0.405 

2 896 

175 

0.01441 

914.81 

160.9 

-52.741 

-51.674 

0.73141 

0.216 

0.407 

2823 

ISO 

0.01459 

853.30 

153. 1 

-50.715 

-49.634 

0.74291 

0.214 

0.409 

2749 

185 

0.31479 

793.49 

145. 6 

-48.676 

-47.581 

Q .75416 

0.212 

0.412 

2673 

190 

0. 01499 

735.32 

138.2 

-46.623 

-45.512 

0.76520 

0.210 

0.415 

2597 

195 

Q . Q 1521 

678.71 

131.1 

-44.552 

-43.425 

0.77604 

0.208 

0.419 

2519 

200 

0.01544 

623.61 

124.1 

-42.461 

-41.317 

0.75672 

0. 206 

0.424 

2440 

205 

0.01569 

569.95 

117.4 

-40.345 

-39.183 

0.29726 

(I. 204 

0.430 

2 359 

210 

0.01595 

517.66 

110.7 

-38.201 

-37.019 

0.50769 

0.202 

0.436 

2276 

215 

0.01623 

466.67 

104.2 

-36.021 

-34.819 

0.61604 

C. 200 

a .444 

2 190 

220 

0.01654 

416.92 

97.7 

-33.799 

-32.574 

0.82836 

0. 196 

0.454 

2102 

225 

0 .91688 

368 .36 

91.4 

-31.524 

-30.275 

0.83669 

0.197 

0.466 

2009 

230 

0.01725 

320.95 

85.0 

-29.185 

-27.908 

0.64909 

0.195 

0.481 

1912 

235 

0.01767 

278. 94 

79.4 

-26.737 

-25.429 

0.65926 

0. 199 

0.506 

1615 

240 

0.01814 

233.57 

73.3 

-24,199 

-22.855 

0.82059 

0 . 197 

0.533 

1711 

245 

0.Q1870 

189.26 

66.2 

-21.509 

-20.124 

0.88166 

0. 196 

0.564 

1587 

250 

0.01939 

145.19 

58*6 

-10.619 

-17.183 

0.69374 

0.197 

0.609 

1443 

• 251.575 

0.01964 

130.85 

56.9 

-17,647 

-16.192 

0.89769 

0 . 197 

0 .641 

1405 

• 251.575 

0.13903 

29.78 

3.3 

27.645 

37.943 

1.11293 

0.204 

0.536 

602 

255 

0.14601 

33.96 

3.1 

28.862 

39.677 

1.11978 

0.196 

0.480 

617 

260 

0.15514 

39.29 

2.8 

30.446 

41.936 

1.12656 

0.192 

0.428 

637 

265 

0.16343 

44.01 

2.6 

31.878 

43.963 

1.13635 

0.167 

0.393 

654 

270 

0, 17113 

48.31 

2.5 

33.203 

45.879 

1.14344 

0.183 

0.367 

669 

275 

0.17840 

52*28 

2.3 

34,451 

47.665 

1.15000 

0. 160 

0.346 

664 

280 

0.18533 

56.01 

2.2 

35.640 

49.367 

1.15613 

0.178 

0.333 

697 

285 

0.19198 

59.53 

2.1 

36.781 

51.001 

1.16192 

0. 175 

0.321 

710 

29 0 

0.19840 

62 .88 

2.0 

37.884 

52.560 

1.16741 

0 . 174 

0.311 

722 

295 

0.20464 

66.10 

1.9 

38.956 

54.113 

1.17265 

0.172 

0. 303 

734 

300 

0.21072 

69.20 

1.9 

40.009 

55.608 

1.17768 

0.171 

0.295 

745 

310 

Q. 22247 

75.10 

1.7 

42.024 

56.502 

1.18217 

0.168 

0.284 

766 

320 

0.23379 

80.69 

1*6 

43.979 

61.295 

1.19604 

0.167 

0.275 

7 86 

330 

0.24477 

86.02 

1.6 

45.889 

64.010 

1.20439 

0.165 

0.266 

604 

340 

0.25547 

91.14 

1.5 

47.739 

66.661 

1.21230 

0,164 

0.262 

822 

35 0 

0. 26594 

96.09 

1.4 

49.563 

69.261 

1.21984 

0.163 

0 .258 

839 

360 

0.27622 

100.90 

1.3 

51.358 

71.817 

1.22704 

0.162 

0 .254 

855 

370 

0.28633 

105.59 

1.3 

53.129 

74.337 

1.23395 

0.162 

0.250 

671 

380 

0.29629 

110. 16 

1.2 

54. 683 

76.826 

1.24058 

0.161 

0 .247 

966 

39 0 

0.30614 

114.64 

1.2 

56.613 

79.289 

1 .24698 

0. 160 

0.245 

901 

40 0 

0.31587 

119.04 

1.2 

56.332 

81.726 

1.25316 

0. 160 

0.243 

915 

410 

0.32550 

123.36 

1.1 

60.037 

64.147 

1.25913 

9. 160 

0 .241 

929 

420 

0.33505 

127.62 

1.1 

61.731 

66.548 

1.26491 

0. 159 

0.239 

942 

430 

0.34453 

131. 82 

1.0 

63.414 

86.933 

1.27053 

0. 159 

0.238 

956 

44 0 

0.35393 

135.97 

1.0 

65.090 

91.305 

1.22598 

0. 159 

0.237 

968 

45 0 

0.36327 

140.07 

0.99 

66.757 

93.664 

1.28128 

0 . 159 

0.235 

981 

46 0 

0.37255 

144.13 

0.96 

66.416 

96.013 

1.26644 

0.159 

0.234 

994 

470 

0.38179 

148.14 

0.94 

70.073 

98.352 

1.29142 

0.156 

0.233 

1006 

40 0 

0.39098 

152.13 

0.91 

71.723 

100.683 

1.29638 

0 . 156 

0.233 

1018 

490 

0.40012 

156.07 

0.89 

73.369 

103.006 

1.30117 

0.156 

0.232 

1029 

500 

0.40923 

159.99 

0.87 

75.011 

105.322 

1.30565 

0 . 156 

0.231 

1041 

510 

0.41830 

163.88 

0 .85 

76.650 

107.633 

1.31043 

0. 156 

0.231 

1052 

520 

0.42734 

167. 75 

0.83 

76.286 

109.939 

1.3149C 

0.156 

0.230 

1063 

530 

0.43634 

171.59 

0.81 

79.920 

112.240 

1.31929 

0 . 156 

0.230 

1074 

540 

0.44532 

175.41 

0 .79 

61.553 

114.537 

1.32356 

0.156 

0.230 

1085 

550 

0.45428 

179.21 

0.78 

83.184 

116.632 

1.32779 

0. 159 

0.229 

1096 

560 

0.46321 

183.00 

0.76 

84.614 

119.124 

1.33192 

0.159 

0.229 

1106 

570 

0.47211 

186.76 

0.75 

86.444 

121.413 

1.33597 

0.159 

0.229 

1116 

580 

0.48100 

190.51 

0 .73 

68.073 

123.701 

1.33995 

0.159 

0.229 

1127 

590 

0.48987 

194.25 

0.72 

89.703 

125.987 

1.34366 

0. 159 

0.229 

1137 

600 

0.49871 

197. 97 

0.70 

91.333 

126.273 

1.34770 

0.159 

0.229 

1147 
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C-2a 


thermooynahic properties of oxygen 


<•00 PSIA ISO0AP 


TEMPERATURE 

DENSITY 

V 1 OH/D V) p 

V(DP/DU> V 

-v<op/ov> t 

(DV/OTl/V 

THERMAL 

VISCOSITY 

thermal 

DIELECTRIC 

prandtl 







CONDUCTIVITY 


OIFFUSIVITY 

CONSTANT 

NUMBER 

DEG • 

R 

L8/CU FT 

btu/lb 

PSIA-5U FT/eTU PSIA 

1/ DEG. R 

9TU/FT-MR-R 

lb/ft-sec 

X 10 5 

SQ FT/HR 



* 98 

.4Q1 

81.67126 

215.65 

14.620 

172759.53 

3.0016412 

0.11179 

42.163 

0.00345 

1.56952 

5 .3937 

100 


61.43058 

214.64 

14.551 

169741.88 

0.0018496 

0.11133 

40.904 

0.00344 

1.56759 

5 .2508 

105 


80.67558 

211.47 

14.331 

160540.57 

0.0018767 

0.10965 

3 7.170 

0.00343 

1.56152 

4.8344 

110 


79.91646 

208.25 

14. 1C3 

151684.27 

0 • 00 19053 

0.10626 

33.810 

0.00341 

1.55545 

4.4602 

115 


79.15280 

204.98 

13 .868 

143162.69 

1.00 19356 

0.10664 

30.787 

0.00340 

1.54935 

4.1237 

120 


78.38419 

201.65 

13.626 

134965.72 

0.0019679 

0.10493 

26.066 

0.00337 

1.54322 

3.8211 

125 


77.61014 

198.27 

13.380 

127083.41 

0.0020022 

0.10316 

25.617 

0.00335 

1.53707 

3.5489 

130 


76.83010 

194.83 

13.127 

119505.97 

0.0020366 

0.10134 

23.414 

0.00332 

1.53069 

3.3041 

135 


76.04349 

191.33 

12.871 

112223.79 

0.0020761 

0.09946 

21.431 

0* 0 0329 

1.52467 

3.0839 

140 


75.24964 

187.75 

12.610 

105227.42 

0.0021202 

0.09755 

19.645 

0.00326 

1.51641 

2.8662 

145 


74.44780 

184. 11 

12.346 

98507.60 

0.0021655 

0.09559 

16.039 

0.00322 

1.51211 

2.7087 

150 


73.63715 

180.40 

12 .078 

92055.24 

0 . CO 22145 

0.09359 

16.592 

0.00318 

1.50575 

2.5496 

155 


72. 51674 

176.60 

11 .809 

85861.45 

0.0022677 

0.09157 

15.290 

0.0031 4 

1.49934 

2.4074 

16 0 


71.98553 

172.72 

11.537 

79917.51 

0.0023255 

0.06951 

14.117 

0 .00310 

1.49286 

2.2805 

165 


71.14230 

168.75 

11.26 3 

74214.90 

0.0023687 

0.08743 

13.061 

0.0030 5 

1.46630 

2.1676 

17 0 


70 .28570 

164.69 

10 .988 

68745.31 

0.0024560 

0.06532 

12.109 

a.oo3ir 

1.47966 

2.0682 

175 


69.41416 

160.53 

10 .712 

63500.64 

0 .0 025343 

0.06 320 

11.251 

0.00295 

1.47293 

1.9607 

18 0 


68.52587 

156.26 

10 .435 

58472.99 

0.0026190 

0.06105 

10.478 

0.00289 

1.46606 

1 .9046 

185 


67.61874 

151.87 

10 .157 

53654,73 

0. 0CZ7133 

0.07866 

9.760 

0.00283 

1.45911 

1.6392 

190 


66 .69032 

147.37 

3.878 

49038.44 

0.0026196 

0.07670 

9.150 

0.00277 

1.45200 

1.7840 

195 


65.73773 

142.73 

9.598 

44617.00 

0.0029363 

0.07450 

6.580 

0.00270 

1.44473 

1.7387 

200 


64.75751 

137.94 

9.316 

40383.59 

0.0030741 

0.07227 

6.064 

0.00263 

1.43728 

1.7032 

205 


63.74552 

132.99 

9.031 

36331.74 

0.0032300 

0.07003 

7.596 

0.00256 

1.42961 

1 .6774 

210 


62.69666 

127.87 

8.742 

32455.39 

0.0034110 

0.06777 

7.171 

0.00248 

1.42169 

1.6616 

215 


61.60461 

122.56 

8.448 

28749.03 

0.0036236 

0.06547 

6.764 

0.00239 

1.41347 

1 .6565 

220 


00.46135 

117.03 

8.146 

25207.82 

0.0038772 

0.06315 

6.429 

0.00230 

1.40490 

1 .6631 

225 


59.25648 

111.26 

7.832 

21827.96 

0.0041856 

0.06076 

6.10 3 

0.00220 

1.39591 

1 .6631 

230 


57,97612 

105.21 

7.501 

18607.18 

0.0045671 

0.05637 

5.612 

0.00210 

1.36639 

1.7225 

235 


56.59577 

100.53 

7.071 

15786.56 

0.0050320 

0.05566 

5.576 

0.00195 

1.37619 

1.8179 

24 0 


55* 11354 

93.74 

5.739 

12872.82 

0.0056914 

0.05334 

5.337 

0.00181 

1.36526 

1.9215 

245 


53.46175 

86.19 

6*310 

10118.04 

0.0065449 

0.05066 

5.078 

0.00168 

1.35320 

2.0355 

250 


51,57749 

77.73 

5.784 

7488.37 

0.0078302 

0.04781 

4.797 

0.00152 

1.33950 

2.1986 

* 251. 

575 

50.91372 

75.11 

5 .673 

6662.18 

0.0065362 

0.04665 

4.702 

0.00143 

1.33470 

2.3172 

• 251. 

575 

7,19257 

34.65 

2.258 

214.21 

0.0154706 

0.01312 

1.056 

0.00340 

1.04335 

1.5561 

25 5 


6 . 84895 

36.23 

2.270 

232.56 

0.0132637 

0 . 01271 

1.050 

0 .00386 

1.04125 

1.4295 

26 0 


6 . 445 8 1 

38.32 

2.282 

253.26 

0.0111597 

0.01236 

1.044 

0.00448 

1.03679 

1.3006 

26 5 


6.11879 

40.26 

2.292 

269.31 

0.0097492 

0.01216 

1.042 

0.00506 

1.03660 

1 .2106 

270 


5. 84334 

42.09 

2.298 

282.28 

0.0087246 

0.01205 

1.042 

0.00561 

1.03512 

1 .1436 

275 


5 .60535 

43. 84 

2.303 

293.06 

0.0079402 

0.01196 

1.044 

0.00614 

1.03366 

1.0920 

28 0 


5.39588 

45.53 

2.306 

302.20 

0.0073161 

0.01195 

1.047 

0.00665 

1.03240 

1.0510 

285 


5.20892 

47.16 

2.309 

31Q.08 

0.0066051 

0.01194 

1.051 

0.00714 

1.03127 

1.0177 

290 


5 . 04020 

48. 76 

2.310 

316.95 

0.0063774 

0.0 1194 

1.056 

0.00762 

1.03025 

0.9904 

295 


4.88658 

50. J2 

2.311 

323.01 

0.0060130 

0.01196 

1.062 

0.00809 

1.02931 

0.9670 

300 


4. 74568 

51.85 

2.311 

328.40 

0. OC 56976 

0.01200 

1.066 

0.00856 

1.02846 

0 .9471 

310 


4.49499 

54.84 

2.310 

337.58 

0.0051776 

0.01209 

1.062 

0.00947 

1.02694 

0.9149 

320 


4. 27732 

57 .74 

2.308 

345.12 

0.0047641 

0.01221 

1.097 

0.01038 

1.02563 

0.6699 

330 


4.08546 

60.58 

2.305 

351.42 

0. 0044251 

0.01235 

1.113 

0.01128 

1.02447 

0.8700 

340 


3.91432 

63.36 

2.302 

356.76 

0.0041410 

0.01251 

1.130 

0.01218 

1.02344 

0 .6537 

350 


3 • 76021 

66.09 

2.298 

361.34 

0.0036966 

0.01267 

1.146 

0.01308 

1.02251 

0.6401 

36 0 


3.62032 

68. 79 

2.295 

365.30 

0.0036667 

0.01265 

1.166 

0.01399 

1.02166 

0.6286 

37 0 


3.49249 

71. 44 

2.291 

368.76 

0.0035047 

0.01302 

1.184 

0.01489 

1.02069 

0.6194 

38 0 


3 .37502 

74.06 

2.287 

371.79 

0.0033417 

0.01320 

1.20 2 

0.01581 

1.02019 

0.6113 

390 


3.26652 

76. 66 

2.284 

374.48 

0.0031961 

0.01339 

1.221 

0.01673 

1.01953 

0.6043 

40 0 


3*16587 

79.23 

2.280 

376.86 

0.0030651 

0.01356 

1.240 

0.01766 

1.01693 

0.7980 

41 0 


3.07216 

81.78 

2.277 

378.99 

0.0029464 

0.01377 

1.259 

0.01861 

1.0 1636 

0.7926 

420 


2.98460 

84.31 

2.273 

360.90 

0.0026362 

0.01397 

1.277 

0.01956 

1.0 1784 

0 .7877 

43 0 


2.90254 

86.83 

2.270 

382.62 

0.0027390 

0.01417 

1.296 

0.02053 

1.0 1734 

0.7833 

440 


2.82543 

89.33 

2.266 

384.17 

0.0026476 

0.01437 

1.315 

0.02150 

1.01688 

0.7794 

45 0 


2. 75277 

91.82 

2.26 3 

385.58 

0.0025634 

0.01457 

1.334 

0.02249 

1.01644 

0 .7759 

460 


2.68417 

94.30 

2.259 

366.66 

0. OC 24852 

0.01477 

1.353 

D.Q2349 

1.0 160 3 

0 .7728 

47 0 


2.61925 

96 .78 

2.256 

386.03 

0.0024123 

0.01496 

1.372 

0 .02449 

1.01564 

0.7699 

48 0 


2.55770 

99.25 

2,252 

369.09 

0.0023443 

0.01516 

1.391 

0.02551 

1.01527 

0.7674 

49 0 


2.49924 

101.71 

2.248 

390.07 

0. 0022606 

0.01539 

1.410 

0.02654 

1.01492 

0.7651 

50 0 


2.44363 

104.18 

2.245 

390.96 

0.0022207 

0.01559 

1.426 

0.02758 

1.01459 

0.7631 

51 0 


2.39064 

106.64 

2.241 

391.79 

0.0021644 

0.01576 

1.447 

0 .02660 

1.0 1427 

0.7618 

52 0 


2.34008 

109. 10 

2.237 

392.55 

0.0021113 

0.01599 

1.466 

0.02967 

t.O 1397 

0.7600 

53 0 


2. 29177 

111.56 

2.233 

393.25 

0.0020610 

0.01620 

1.464 

0.03074 

1.0 1368 

0.75A4 

54 0 


2 .24556 

114.03 

2.229 

393. 90 

0.0020134 

0.01640 

1.502 

0.03182 

1.0 1340 

0 . 7569 

550 


2.20130 

116.50 

2.224 

394.50 

0.0019682 

0.01661 

1.521 

0.03291 

1.0 1313 

0 .7556 

560 


2 . 15887 

118.97 

2.220 

395. C7 

0.0019253 

0.01682 

1.539 

0.03401 

1.0 1286 

0.7545 

57 0 


2.11814 

121.45 

2.215 

395.59 

0.0118844 

C. 01702 

t.557 

0.03512 

1. Q 1264 

0.7536 

58 0 


2. 0 7901 

123.93 

2.211 

396.07 

0.0018454 

0.01723 

1.575 

0 .0362 3 

1.01240 

0.7527 

590 


2.04130 

126.42 

2.206 

396.53 

0.0018061 

0.01743 

1.593 

0 .03736 

1. J 1218 

0 .7520 

60 0 


2. P0516 

128.91 

2.201 

396.95 

0.0C17725 

0.01764 

1.611 

0 .0364° 

1.0 1196 

0.7515 
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C-2a 


THERMOOYNAMIC PROPERTIES OF OXYGtN 


45 0 PSIA ISOBAR 


TEMPERATURE 

VOLUME 

ISOTHERM 

DERIVATIVE 

IS OCHORE 
DERIVATIVE 

DEG. R 

cu ft/lb 

CU ft-psia/lb 

PSIA/R 


* 90.472 

0.31224 

2116.40 

318.1 

100 

0. 01226 

2086.98 

314.2 

105 

0.01239 

1994.51 

301.5 

110 

0.01251 

1902.66 

289.2 

115 

0.01263 

1613.39 

277.3 

12 0 

0.01275 

1726.63 

265 . 8 

125 

0.01288 

1642.32 

254.7 

130 

0.01301 

1560.40 

243*9 

135 

0.31314 

1460.61 

233.5 

14 0 

0.01328 

1403.50 

223.4 

145 

0.01343 

1328.39 

213.6 

150 

0.01357 

1255.43 

204.2 

155 

0.01373 

1164.56 

195.0 

160 

0.01386 

1115.71 

186.2 

165 

0.01405 

1046.63 

177.6 

170 

0.01422 

963.65 

169.3 

175 

0.01439 

920.70 

161.3 

180 

0.01450 

659.33 

153.5 

185 

0.01478 

799.66 

146.0 

19 0 

0.01498 

741.65 

136.6 

195 

0.01520 

665.22 

131.5 

200 

0.01542 

630.30 

124.6 

205 

0.01567 

576.64 

117.6 

210 

0.01593 

524.77 

111.2 

215 

0.01620 

474.03 

104.7 

220 

0.01651 

424.56 

96.3 

225 

0.01684 

376.30 

92.0 

230 

0.01720 

329.23 

65.7 

235 

0.01761 

266.90 

60.1 

240 

0.01808 

243.22 

73.6 

245 

0.01862 

196.90 

67.2 

250 

0.01926 

155.63 

60.0 

255 

Q . 92009 

112.25 

51.3 

• 256.485 

0.02039 

100.35 

51.4 

* 256.485 

0.11970 

25.69 

4.0 

260 

0.12691 

30.57 

3.6 

265 

0.13562 

36.47 

3.3 

270 

0.14375 

41.59 

3.0 

275 

0.15102 

46.19 

2.6 

280 

0.15763 

51.42 

2.7 

285 

0. 16427 

54.35 

2.5 

290 

0. 17044 

56.06 

2.4 

295 

0.17637 

61.56 

2.3 

30 0 

0.18211 

64.94 

2.2 

310 

0.19312 

71.29 

2.1 

320 

0.20364 

77.24 

1.9 

330 

0.21376 

62.66 

1.6 

340 

0.22363 

68.27 

1.7 

350 

0.23322 

93.46 

1.6 

360 

Q . 24260 

98.47 

1.6 

370 

0.25182 

103.34 

t.S 

380 

0.26088 

106.06 

1.4 

39 0 

0.26980 

112.71 

1.4 

40 0 

0.27862 

117.25 

1.3 

410 

0.28734 

121.70 

1.3 

42 0 

0.29596 

126.07 

1.2 

430 

0.30451 

130.38 

1.2 

44 0 

0.31299 

134.63 

1.2 

450 

0.32140 

138.82 

1.1 

460 

0.32976 

142.97 

1.1 

470 

0.33807 

147.07 

1.1 

480 

0.34632 

151.13 

1.0 

490 

0.15454 

155.15 

1.0 

50 0 

0.36272 

159.14 

0.99 

510 

0.37085 

163.09 

0.96 

52 0 

0.37896 

167.02 

0.94 

530 

0 . 38704 

170.92 

0.92 

540 

0.39508 

174.80 

0.90 

550 

0.40311 

178.66 

0.66 

560 

0.41110 

182.49 

0.86 

57 0 

0.41906 

186.31 

0.64 

560 

0.42703 

190. 10 

0.83 

590 

0.43497 

193.88 

0.81 

60 0 

0.44266 

197.65 

0.80 
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internal 

ENTHALPY 

ENTROPY 

C Cf 

ENERGY 



V 

BTU/L3 

eTU/LB 

B TU/L8-R 

BTU / LB -R 


- 83.147 

- 02.126 

Q . 5 0193 

0 . 266 

0.397 

- 82.543 

- 61.520 

0.50804 

D . 265 

0.397 

- 80.568 

- 79.536 

0.52740 

0.261 

0.397 

- 78.594 

- 77.552 

0.54566 

0 .257 

0.397 

- 76.621 

- 75.569 

0.56349 

0.253 

0.397 

- 74.646 

- 73.586 

0.56037 

0 . 249 

0.397 

- 72.675 

- 71.602 

0.59657 

0.245 

0.397 

- 73.701 

- 69.617 

0.61213 

0.242 

0.397 

- 68.726 

* 67.631 

0.62713 

0.236 

0.397 

- 66.749 

- 65.642 

0.64159 

0 . 235 

0.396 

- 64.770 

- 63.651 

0.65556 

0.232 

0.390 

- 62.780 

- 61.657 

0.66906 

0.229 

0.399 

- 60.602 

• 59.656 

0.66219 

0.227 

0.400 

- 56.611 

- 57.654 

0.69491 

0.224 

0.401 

- 56.615 

- 55.644 

0.70726 

0.221 

0.403 

- 54.611 

- 53.626 

0.71933 

0.219 

0.404 

- 52.799 

- 51.600 

0.73106 

0.217 

0.406 

- 50.777 

• 49.562 

0.74256 

0.214 

0.409 

- 46.743 

- 47.512 

0.75379 

0.212 

0.411 

- 46.696 

- 45.447 

0.76481 

0.210 

0.415 

- 44.631 

- 43.365 

0.77563 

0.208 

0.418 

- 42.547 

• 41.262 

0.78626 

0.206 

0.423 

- 40.439 

- 39.134 

0.79679 

0 . 204 

0.428 

- 36.304 

- 36.977 

0.60719 

0.202 

0.435 

- 36.135 

- 34.785 

0.61750 

0.200 

0.442 

- 33.926 

- 32.550 

0.82776 

0.199 

0.451 

- 31.667 

- 30.264 

0.83805 

0 . 197 

0.463 

- 29.346 

- 27 .914 

0.04837 

0.195 

0.477 

- 26.923 

- 25.455 

0.85895 

0.199 

0.501 

- 24.415 

- 22.906 

0.86967 

0.197 

0.520 

- 21.774 

- 20.222 

0.88075 

0 . 196 

0.554 

- 18.955 

- 17.349 

0.89236 

0 . 196 

0.594 

- 15.656 

- 14.164 

0.90489 

0.198 

0.644 

- 14.650 

- 13.151 

0.90893 

0.198 

0.719 

26.865 

36.660 

1.10397 

0.209 

0.625 

26.316 

36.691 

1.11164 

0.202 

0.538 

30.066 

41.364 

1.12134 

0.195 

0.465 

31.611 

43.569 

1.12956 

0 . 190 

0.420 

33.022 

45.606 

1.13696 

0.165 

0.388 

34.336 

47.466 

1.14377 

0 . 162 

0.365 

35.560 

49.266 

1.15007 

0.179 

0.347 

36.767 

50.969 

1.15596 

0 . 177 

0.333 

37.909 

52.606 

1.16156 

0.175 

0.322 

39.015 

54.190 

1.16690 

0. 173 

0.312 

41.139 

57.231 

1.17606 

0.170 

0.297 

43.173 

60.142 

1.16612 

0 . 166 

0.286 

45.139 

62.953 

1.19477 

0.166 

0.277 

47.052 

65.686 

1. 20293 

0.165 

0.270 

46.922 

66.355 

1.21067 

0.164 

0.264 

50.757 

70.972 

1.21804 

0.163 

0.259 

52.562 

73.546 

1.22509 

0.162 

0.255 

54.344 

76.062 

1.23166 

0.162 

0.252 

56.105 

76.567 

1.23836 

0 . 161 

0.249 

57,647 

81.064 

1.24463 

0 . 161 

0 .246 

59 . S 75 

63.516 

1.25069 

0 . 160 

0 .244 

61.266 

85.951 

1.25656 

0 . 160 

0.242 

62.991 

66 .365 

1.26224 

0 . 159 

0.241 

64.662 

90.763 

1.26775 

0 . 159 

0.239 

66.365 

93.147 

1.27311 

0 . 159 

0.238 

66.040 

95.519 

1.27832 

0.159 

0.237 

69.708 

97.879 

1.20340 

0 . 159 

0.235 

71.370 

100 .229 

1.28834 

0.159 

0.235 

73.027 

102.570 

1.29317 

0.159 

0.234 

74.660 

104.904 

1.29789 

0.150 

0.233 

76.326 

107.231 

1.30249 

0.158 

0.232 

77.974 

109.552 

1.30700 

0 . 158 

0.232 

79.616 

111.667 

1.31141 

0.159 

0.231 

81.257 

114.176 

1.31573 

0 . 159 

0.231 

62.695 

116.465 

1.31996 

0 . 159 

0.231 

84.532 

116.769 

1.32411 

0 . 159 

o . a 3 o 

86.169 

121.090 

1.32819 

0 . 159 

0 .230 

67.604 

123.366 

1.33218 

0 . 159 

0.230 

69.440 

125.685 

1.33611 

0 . 159 

0.230 

91.075 

127.960 

1.33997 

0 . 159 

0.229 


VELOCITY 
OF SOUND 
FT/SEC 


3824 
38 Q 7 
3 750 
3692 
3632 
3572 
3509 
3 446 
3382 
3316 


3250 
3182 
3113 
3044 
2973 
2901 
2 829 
2755 
2680 
2605 

2527 
2449 
2 369 
2287 
2202 
2115 
2024 
1929 
1831 
1724 

1612 

1478 

1302 

1298 

596 

614 

635 

653 

670 

685 

699 

712 

725 

737 

759 

780 

799 

618 

835 

852 

868 

684 

899 

913 

927 

941 

955 

968 

981 

993 

1006 

1018 

1029 

1041 

1053 

1064 

1075 

1086 

1097 

1107 

1118 

1128 


1138 

1148 


290 



C-2a 


thermodynamic properties of oxygen 


450 PSIA ISOBAR 


temperature density 

OEG. R L0/CU FT 


* 98.472 81.68421 

100 81.45454 

105 80.70068 

110 79.94277 

115 79.18041 

120 78.41319 

125 77.64063 

130 76.86219 

135 76.07731 

140 75.28533 


14 5 

15 0 
155 
160 
165 
170 
175 
180 
185 
190 

195 
200 
205 
210 
215 
220 
225 
23 0 
23 5 
240 

245 
25 0 
255 

* 256.485 

* 256.485 
260 

265 

270 

275 

280 

285 

290 

295 
300 
310 
320 
330 
340 
350 
36 0 
370 
38 0 

390 
400 
410 
420 
430 
440 
450 
46 0 
470 
480 

49 0 
500 
510 
52 0 
530 
540 
550 
560 
570 
580 

59 0 

60 0 


74.48551 

73.67706 

72.85905 

72.03045 

71.19010 

70.33667 

69.46864 

68.58426 

67.68151 

66.75803 

65.81105 

64.83726 

63.83272 

62.79259 

61.71092 

60.58019 

59.39077 

58.12993 

56.77251 

55.32081 

53. 71940 
51.91188 
49,78569 
49.05332 
6.35418 
7.87960 
7.36268 
6.95660 
6.62146 
6.33598 
6.08738 
5.86730 

5.67001 

5.49133 

5.17820 

4.91061 

4.67760 

4.47175 

4.28782 

4.12193 

3.97117 

3.83325 

3.70636 

3.58911 

3.48023 

3.37679 

3.26394 

3.19499 

3.11134 

3.03249 

2.95600 

2.68746 

2.62056 

2.75696 

2.69647 

2.63879 

2.58373 

2.53110 

2.46074 

2.43246 

2.38619 

2.34174 

2.29902 

2.25793 


V (DH/DV)p 

VOP/OUJy 

-V(DP/DV> t 

<DV/0Tyv 

THERMAL 

VISCOSITY 

thermal 

OIELECTRIC 

pranotl 




CONDUCTIVITY 


DIFFUSIVITY 

constant 

NUMBER 

8TU/LB 

PSIA U FT/8TU PSIA 

1/ OEG. R 

BTU/FT-HR-R 

L0/FT-SEC 
x itr 

SQ FT/HR 



215.92 

14.619 

173039.49 

0.00 18364 

0.11182 

42.254 

0.00345 

1.56962 

5. 4000 

214.97 

14.553 

170157.27 

0.0016463 

0.11136 

41.029 

0.00345 

1.56776 

5.2632 

211 . 80 

14 .332 

160956.18 

0.0018732 

0.10990 

37.288 

0.00343 

1.56173 

4.8460 

296 . 60 

14.104 

152104.17 

0.0019015 

0.10634 

33.921 

0.00342 

1.55566 

4 .4710 

205.34 

13 .669 

143584.96 

0.0019316 

0.10670 

30.691 

o . a c 34 c 

1.54957 

4.1337 

232.03 

13.628 

135390.43 

0.0019635 

0.10500 

28.164 

0.00336 

1.54345 

3.8304 

196 .66 

13.381 

127510.64 

0.0019974 

0.10324 

25.709 

0.00335 

1.53731 

3.5575 

195.24 

13.129 

119935.81 

0.0020337 

0.1914? 

23.500 

0.00332 

1.53114 

3.3120 

191 . 75 

12.873 

112656.33 

0.0020724 

0.09955 

21.512 

0.00329 

1.52494 

3*0913 

188.19 

12.613 

105662.75 

0.0021140 

0.09764 

19.722 

0.00326 

1.51870 

2.6930 

184.57 

12.349 

96945.68 

0.0021588 

0.09569 

16.111 

0.00322 

1.5 1241 

2.7149 

180. 87 

12 .062 

92496.58 

0.0022071 

0.09370 

16.660 

0.00319 

1.5060? 

2.5553 

177 . IQ 

11 .613 

86305.99 

0.0022595 

0 .09166 

15.354 

0.00314 

1.49967 

2.4126 

173 • 24 

11 .541 

60365.40 

0.0023164 

0.06963 

14.176 

0.00310 

1.49321 

2.2852 

169.30 

11.269 

74666.32 

0.0023786 

0.06756 

13.116 

0.00305 

1.486b? 

2.1720 

165 « 26 

10 .994 

69200.46 

0.0024467 

0.06546 

12.164 

0.00300 

1.46006 

2 .0 7 1 Q 

161.13 

10 .719 

63959.74 

0.0025217 

0.06334 

11.303 

0.00295 

1.47335 

1.9636 

156.89 

10 .444 

56936.29 

0.0026047 

0.08120 

10.527 

0.00290 

1.46653 

1.9071 

152.53 

10.16 7 

54122.52 

0.0026970 

0.07904 

9.626 

0*00284 

1 .45959 

1.8411 

148 . 06 

9*690 

49511.04 

0.0028004 

0.07667 

9.194 

0.00276 

1.45252 

1.7853 

143. 46 

9.611 

45094.60 

0.0029168 

0.07466 

6.622 

0.00271 

1.44529 

1.7393 

138 . 72 

9.332 

40667.02 

9.0030490 

0.07247 

6.105 

0.00264 

1.43766 

1.7029 

133. 62 

9.050 

36621.31 

0.0032004 

0.07024 

7.635 

0.00257 

1.43027 

1.6761 

126. 76 

8.764 

32951.70 

0.0033755 

0*06796 

7.209 

0.00249 

1.42241 

1 .6591 

123 . 51 

8.474 

29252.75 

0.0035806 

0.06571 

6.620 

0.00241 

1.4 1427 

1.6525 

118.05 

8.177 

25719.76 

9. QQ 36239 

0.06340 

6.465 

0.00232 

1.40579 

1.6572 

112 . 37 

7.870 

22349.02 

0.0041175 

0.06106 

6.139 

0.00222 

1 .3 9691 

1.6746 

1 0 6 • 43 

7.546 

19136.33 

0.0044790 

0.05867 

5.640 

0.00212 

1.36753 

1.7083 

101. 78 

7.109 

16266.26 

0. 0049196 

0,05621 

5.609 

0.00196 

1.37749 

1.7988 

95. 18 

5.740 

13455.13 

0*0054672 

0.05371 

5.372 

0.00167 

1.36660 

1.8737 

87.97 

6.379 

10684.64 

0.0062940 

0.05109 

5.120 

0.00172 

1.35508 

1.9975 

79.98 

5.895 

8069.56 

0* 0 D 74230 

0.04832 

4.648 

0.00157 

1.34192 

2.1445 

70.17 

5.212 

5586.49 

0.0091757 

0.04530 

4.546 

0.00141 

1.32656 

2.3259 

68. 79 

5 .285 

4922.56 

0*0104502 

0.04431 

4.445 

0.00126 

1.32130 

2 .5961 

33.87 

2 .266 

214.64 

0.0184642 

0.31463 

1.129 

0.00260 

1.0 5047 

t .7370 

35 . 63 

2 .281 

240.90 

0.0151034 

0.01390 

1.115 

0.00326 

1.04756 

1 .5543 

37 . 87 

2.297 

268.50 

0.0122881 

0.01332 

1.103 

0.00369 

1.04439 

1 .3674 

39.90 

2.306 

269.32 

0.0105232 

0.01299 

1.097 

0.00445 

1.0 4191 

1 .2763 

41.81 

2.316 

305.65 

0.0092928 

0.01279 

1.094 

0.00497 

1.03966 

1.1964 

43 .62 

2.321 

319.43 

0.0063764 

0.01266 

1.093 

0.00547 

1.0 3612 

1 .1360 

4 5. 35 

2.325 

330.66 

0.0076620 

0.01256 

1.094 

0.00594 

1.03661 

1.0868 

47 .04 

2 . 32 6 

340.64 

9.0070862 

0.01252 

1.097 

0.0064Q 

1.0 3527 

1.0510 

48.67 

2.329 

349.14 

0.0066101 

0.01250 

1.101 

0.00665 

1.03407 

1.0194 

50 • 27 

2.330 

356.61 

0.0962083 

0.01250 

1.10 5 

0.00729 

1.03296 

0 .9931 

53.37 

2.329 

369.15 

0.0055643 

0.01254 

1.116 

0.0061 5 

1.0 314 6 

0 .9514 

56.38 

2.327 

379.30 

9.0050673 

0.01262 

1.128 

0.00099 

1*02946 

0.9199 

59 ■ 30 

2.324 

387.68 

0.0046693 

0.01272 

1.143 

0.00962 

1.02605 

0.6952 

62.16 

2.321 

394.72 

0.0043417 

0.01285 

1.156 

0.01065 

1.02660 

0.8752 

64.96 

2.317 

400.72 

0.0040663 

0.01300 

1.174 

0.01146 

1.02569 

0.8566 

67. 72 

2.313 

405.66 

0.0038307 

0.01315 

1.190 

0.01230 

1.02469 

0.6450 

70 • 43 

2 .309 

410.37 

0.0036263 

0.01331 

1.20 7 

0.01313 

1.02376 

0 .6 340 

73.10 

2.3B5 

414.29 

0.0034466 

0.01346 

1.225 

0.01395 

1.02295 

0.6244 

75.75 

2.301 

417.75 

0.0032877 

0.01365 

L.243 

0.01479 

1.0 2216 

9.6161 

78 . 36 

2 .297 

420.61 

0.0031455 

0.01363 

1.261 

0.01563 

1.0 2147 

0.6069 

60 • 95 

2.293 

423. S3 

0.0030173 

0.01401 

1.279 

0.01646 

1.0 2062 

0.6024 

63.52 

2.269 

425.97 

0.0029012 

0.01420 

1.297 

0.01734 

1.02021 

0 . 7 96 8 

66.07 

2.265 

428.16 

0.0027952 

0.01439 

1.315 

0.01621 

1.01964 

0 .7917 

6 8. 61 

2.261 

430.14 

0.0026961 

0.01456 

1.334 

0.01909 

1.01910 

0 .7872 

91 .13 

2.277 

431.93 

0.0026086 

0.01478 

1.352 

0.01998 

1.0 16b 0 

0.7631 

93 • 64 

2 .274 

433.55 

0.0025261 

0*01497 

1.371 

0.02087 

1.01812 

0 .7 795 

96 * 14 

2.270 

435.02 

0.0024494 

0.01517 

1.369 

0.02178 

1.01766 

0. 7762 

96 . 64 

2 ■ 266 

436.37 

0.0023760 

0.01537 

1.40 7 

0.02269 

1.01725 

0.7733 

101.13 

2.262 

437.61 

0.0023114 

0.01557 

1*426 

0.02361 

1.0 1665 

0.7706 

103.61 

2 .258 

436.74 

0.0022489 

0.01577 

1.444 

0.02454 

1.0 1647 

0.7662 

106 . 09 

2.254 

439.76 

0.0021902 

0.01595 

1.462 

0.02546 

1.0 1610 

0 .7668 

106.57 

2 .250 

440.74 

0.0021350 

0.01616 

1.460 

0.02641 

1.01576 

0 .7646 

111 . 05 

2.246 

441.62 

0.0020829 

0.01636 

1.496 

0.02737 

1.0 1543 

0.7627 

113 . 53 

2.241 

442.44 

0. 0020336 

0.01656 

1.517 

0.02634 

t.O 1511 

0.7610 

116 .02 

2.237 

443.20 

O. 0019669 

0.01677 

1.535 

0 .02932 

1.01461 

0.7595 

118.51 

2.232 

443.91 

0.0019426 

0.01697 

1.55 2 

0.03030 

1.01452 

0.7582 

121.00 

2.226 

444.56 

0.0019004 

0.01717 

1.570 

0.03130 

1.0 1424 

D . 7570 

123. 50 

2.223 

445.18 

0.0018603 

0.01737 

1.566 

0.03229 

1.0 1398 

0.7560 

126. 00 

2 .216 

445.75 

0.0016220 

0.01756 

1.606 

0.0333C 

1.0 1372 

0 .7552 

126.51 

2 .213 

446.28 

0.0017655 

0.01776 

1.624 

0.03431 

1.01347 

0.7544 
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2a 


THERHOOYNAMIO PROPERTIES OF OXYGEN 

500 PSIA ISOBAR 


TEMPERATURE 

VOLUME 

ISOTHERM 

I30CHQRE 

internal 

ENTHALPY 

entropy 

C\, 


VELOCITY 



DERIVATIVE 

DERIVATIVE 

ENERGY 



V 


OF SOUND 

0 EG . R 

CU FT/LB 

CU FT-PSIA/LB 

PSIA/R 

3TU/LB 

8TU/LB 

BTU/LB-R 

9TU / 

19 -ft 

FT/SEC 

* 98.543 

0. 01224 

2121.49 

318. 1 

*83.139 

-62.005 

0.50201 

0.266 

0.397 

3626 

100 

0.01227 

2093.47 

314.4 

-82.563 

-81.427 

0.50763 

0.265 

0.397 

3010 

105 

0.01239 

1999. 06 

301.7 

-80.593 

-79.443 

0.52719 

0 . 261 

0.397 

3753 

110 

0.01250 

1907.28 

269.5 

-78.618 

-77.461 

0.54564 

0.257 

0.397 

3695 

115 

0.01262 

1618.08 

277.6 

-76.647 

-75.478 

0.56326 

0.253 

0.396 

3636 

12 0 

0.01275 

1731.40 

266.1 

-74.676 

-73.495 

0.58014 

0. 249 

0.397 

3575 

125 

0.01287 

1647.17 

254.9 

-72.704 

-71.512 

0.59633 

0 . 245 

0.397 

3513 

130 

0.01300 

1565.33 

244.2 

-70.732 

-69.528 

0.61169 

0.242 

0.397 

3450 

135 

0.01314 

1465.63 

233.7 

•66.759 

-67.543 

0.62667 

0. 239 

0.397 

3366 

14 0 

0.01328 

1406.61 

223.6 

-66.785 

-65.556 

0.64133 

0.235 

0 .398 

3320 

145 

0.01342 

1333.59 

213.9 

-64.608 

-63.566 

0.65529 

0.232 

0.396 

3254 

150 

0.01357 

1260.73 

204.4 

-62.629 

-61.573 

0.66860 

0.229 

0.399 

3187 

15 5 

0.01372 

1169.96 

195.3 

-60.646 

-59.576 

0.68190 

0. 227 

0.400 

3118 

160 

0.01367 

1121.22 

166.5 

-56.656 

-57.573 

0.69461 

0.224 

0.401 

3049 

165 

0.01404 

1054.45 

177.9 

-56.665 

-55.565 

0.70697 

0.222 

0.402 

2976 

170 

0.01421 

989.59 

169.7 

-54.665 

-53.549 

0.71901 

0.219 

Q.404 

2907 

175 

0.01436 

926.57 

161.6 

-52.857 

-51.525 

0.73074 

0.217 

0.406 

2 835 

160 

0.01457 

665.33 

153.9 

-50.839 

-49.490 

0.74221 

0.214 

0.406 

2762 

16 5 

0.01476 

605 .81 

146.4 

-48.610 

-47.443 

0.75342 

0.212 

0.411 

2686 

190 

0.01496 

747.95 

139.1 

-46.768 

-45.382 

0.76442 

0.210 

0.414 

2612 

195 

0.01516 

691.69 

132.0 

-44.709 

-43.304 

0.77522 

0.206 

0.416 

2536 

200 

0.01540 

636.95 

125.1 

-42.632 

-41,206 

0.78565 

0.206 

0.422 

2458 

20 5 

0.01564 

563.69 

118.3 

-40.532 

-39.084 

0.79633 

0. 204 

0.427 

2378 

210 

0.01590 

531.63 

111.7 

-36.406 

-36.934 

0.80669 

0. 20 2 

0.433 

2297 

215 

0.01616 

461.33 

105.3 

-36.247 

-34.750 

0.81697 

0.200 

0.440 

2214 

220 

0.01646 

432.12 

99.0 

-34.051 

-32.525 

0.82720 

0. 199 

0*449 

2120 

22 5 

S. 01660 

364.16 

92.7 

-31.807 

-30.252 

0.63741 

0.197 

0.460 

2 039 

230 

0.01716 

337.42 

86.4 

-29.506 

-27.917 

0.64766 

0.195 

0.473 

1945 

235 

0.01756 

294.61 

80.8 

-27.104 

-25.478 

0.65616 

0.199 

0 .496 

1847 

240 

0.91601 

251.79 

74.3 

-24.625 

-22.958 

0.86877 

0. 197 

0.513 

1742 

24 5 

0.01853 

208.25 

68.2 

-22.026 

-20.311 

0.87969 

0.196 

0.544 

1636 

25 0 

0.01915 

165.68 

61.5 

-19.271 

-17.499 

0.89105 

0.196 

0.583 

1512 

255 

0.01992 

123.97 

53.6 

-16.278 

-14.435 

0.90316 

0.197 

0.631 

1356 

260 

0.02096 

62.17 

46.7 

-12.664 

-10.923 

0.91661 

0*200 

0.761 

1204 

* 261. 007 

0.02122 

73.85 

45.5 

-12.097 

-10.132 

0.91985 

0.201 

0.611 

1176 

• 261.007 

0.10366 

21.45 

4.7 

25.933 

35.530 

1.09464 

0.215 

0.754 

590 

265 

0.11207 

27.75 

4.2 

27.616 

36.194 

1.10497 

0.206 

0.600 

612 

27 0 

0.12080 

34.16 

3.8 

29.740 

40.924 

1.11516 

0.197 

0.503 

635 

275 

0.12841 

39.64 

3.5 

31.397 

43.266 

1. 12365 

0. 191 

0.446 

654 

28 0 

0.13531 

44.51 

3.2 

32.869 

45.416 

1.13154 

0.107 

0.409 

671 

285 

0.14172 

46.95 

3.0 

34.268 

47.369 

1.13652 

0.163 

0.361 

687 

290 

0.14776 

53.07 

2.9 

35.562 

49.243 

1.14497 

a. 160 

0.361 

702 

29 5 

0.15351 

56.93 

2.7 

36.793 

51.006 

1.15099 

0. 176 

0.345 

715 

300 

0.15903 

60.59 

2.6 

37.972 

52.696 

1.15667 

0.176 

0.332 

726 

310 

0.16951 

67.43 

2.4 

4Q.213 

55.906 

1.16721 

0.172 

0.312 

752 

320 

0.17944 

73.77 

2.2 

42.337 

58.951 

1.17667 

0. 170 

0.297 

774 

330 

0.16894 

79.74 

2.1 

44.375 

61.866 

1.18565 

0. 166 

0.287 

794 

340 

0. 19811 

65.41 

2.0 

46.346 

64.669 

1.19427 

0.166 

0.278 

613 

350 

0.20702 

90.63 

1.9 

46.266 

67.433 

1.20222 

0.165 

0.271 

83L 

360 

D. 21570 

96.06 

1.6 

50.143 

70.114 

1.20978 

0 . 164 

0.265 

649 

370 

0.22420 

101.11 

1.7 

51.966 

72.744 

1.21696 

0.163 

0.261 

665 

380 

0.23254 

106.02 

1.6 

53.600 

75.330 

1.22366 

0. 162 

0.257 

881 

390 

0.24074 

110.60 

1.6 

55.569 

77.879 

1.23050 

0. 162 

0.253 

697 

40 0 

0.24683 

115.46 

1.5 

57.357 

80.396 

1.23667 

0. 161 

0.250 

912 

410 

0.25681 

120.06 

1.4 

59.106 

62.865 

1.24392 

0 . 161 

0. 246 

926 

420 

Q.2647Q 

124.55 

1.4 

60.642 

65.350 

1.24896 

0.160 

0.245 

940 

430 

0.27251 

128.97 

1.3 

62.563 

87.795 

1.25471 

0. 160 

0.243 

954 

44 0 

0.28025 

133.32 

1.3 

64.272 

90.220 

1.26029 

0 . 160 

0.242 

967 

45 0 

0.28793 

137.60 

1.3 

65.971 

92.629 

1.26570 

0. 159 

0.240 

960 

46 0 

0.29554 

141.64 

1.2 

67.660 

95.024 

1.27096 

0.159 

0.239 

993 

470 

0.30310 

146.02 

1.2 

69.342 

97.405 

1.27606 

0.159 

0.236 

1005 

46 0 

0.31062 

150.15 

1. 2 

71.016 

99.775 

1.26107 

0. 159 

0.236 

1018 

49 0 

0.31809 

154.25 

1.1 

72.665 

102.135 

1.28594 

0.159 

0.236 

1030 

500 

0.32552 

156.31 

1.1 

74.346 

104.466 

1.29Q69 

0. 159 

0.235 

1041 

510 

0.33291 

162.33 

1.1 

76.006 

106.629 

1.29533 

0.159 

0.234 

1053 

520 

0.34028 

166.32 

1.1 

77.660 

109.165 

1.29967 

0.159 

0.233 

1064 

530 

0.34761 

170.26 

1.0 

79.312 

111.495 

1.30430 

0 . 159 

0.233 

1076 

54 0 

0.35491 

174.21 

1. 0 

60.963 

113.620 

1.30665 

0 . 159 

0.232 

1067 

55 0 

0.36218 

178.12 

0.99 

62.606 

116.139 

1.31291 

0. 159 

0.232 

1097 

560 

0.36944 

162.01 

0.97 

64.250 

118*455 

1*31708 

0. 159 

0.231 

1106 

57 0 

0.37667 

165.87 

0.95 

85.693 

12G.767 

1.32117 

0 . 159 

0.231 

1119 

580 

0.36367 

189 .72 

0.93 

87.535 

123.076 

1.32519 

0 . 159 

0.231 

1129 

590 

0.39106 

193.55 

0.91 

69.176 

125.363 

1.32913 

0.159 

0.231 

1139 

60 0 

C. 39623 

197.35 

G .89 

90.617 

127.686 

1. 3330C 

0.159 

0.230 

1149 
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C-2a 


THERMOOYNAHIC PROPERTIES OF OXYGEN 


500 PS IA ISOBAR 


TEMPERATURE 

DENSITY 

V<DH/DV>p 

V(OP/OU) v 

-V<OP/OV^ 

(DV/DTl/V 

THERMAL 

VISCOSITY 

THERMAL 

(DIELECTRIC 

prandtl 



r 

v 

CONDUCTIVITY 

OIFFUSI V I T Y 

CONSTANT 

NUMBER 

DEG. R 

LB/CU FT 

BTU/L 0 

PSIA-DU FT/BTU P$IA 

l/DEG. R 

BTU/FT-HR-R 

L B/FT -S£C 
X 10° 

SQ FT/HR 



* 96.543 

61.69715 

216.20 

14.617 

173319.31 

0.0016356 

0.11165 

42.324 

0 .00345 

1.56973 

5.4062 

100 

61.47845 

215.29 

14.554 

170572.29 

0.0018431 

0.11143 

41.155 

0.00346 

1.56797 

5.2757 

105 

60.72572 

212.14 

19.333 

161375.41 

0.0016697 

0.10996 

37.406 

0.00343 

1.56193 

4.6576 

110 

79.96901 

206.95 

14.10 5 

152523.66 

0.0016976 

0.19840 

34.032 

0*00342 

1.55587 

4.4817 

115 

79.20795 

205.70 

13.871 

144006.78 

0.0019275 

0.10677 

30.995 

0.00340 

1.54979 

4.1437 

120 

78.44211 

202.40 

13 .630 

135614.66 

0.0019591 

0.10507 

26.262 

0.00336 

1.54366 

3.6397 

125 

77.67103 

199.05 

13.383 

127937.35 

0.0019927 

0.10331 

25.601 

0.00335 

1.53756 

3.5661 

130 

76.69419 

195.64 

13.131 

120365.09 

9.0020265 

0.10150 

23.567 

0.00333 

1.53140 

3.3200 

135 

76.11102 

192.17 

12.675 

113088.26 

0.0020666 

0.09964 

21.593 

0.0033 0 

1.52521 

3.0987 

140 

75.32069 

166.63 

12.615 

106097.46 

0.0021079 

0.09773 

19.799 

0.00326 

1.51698 

2.6996 

145 

74.52308 

165.03 

12.352 

99363.47 

0.0021521 

0.09579 

18.L63 

0.00323 

1.51270 

2.7212 

150 

73.71680 

161.35 

12.06 5 

92937.16 

0.0021996 

0.09361 

16.728 

0.00319 

1.50636 

2.5611 

155 

72.90116 

177,60 

11.617 

86749.70 

0.0022514 

0.09179 

15.419 

0.00315 

1.50000 

2.4176 

160 

72.07516 

173.76 

11.546 

60612.39 

0.0023075 

0.06975 

14.239 

0.00311 

1.49356 

2.2900 

165 

71.23765 

169.64 

11.274 

75116.76 

0.0023666 

0.06766 

13.176 

0.00306 

1.46704 

2.1762 

170 

70.38735 

165.63 

11.001 

69654.53 

0.0024356 

0.06559 

12.216 

0.00301 

1.46045 

2.0756 

175 

69.52277 

161.72 

10 .727 

64417.65 

0.0025093 

0.06346 

11.355 

0.00296 

1.47376 

1.9670 

10 0 

68.64224 

157,51 

10.452 

59396.28 

0.0025907 

0.06135 

10.576 

0.00290 

1.46696 

1.9097 

105 

67.74360 

153.19 

10.177 

54566.65 

0.0026811 

0.07920 

9.673 

0.00265 

1.46007 

1.8431 

19 0 

66.62516 

146.75 

9.901 

49962.03 

0.0027621 

0.07704 

9.236 

0.00279 

1.45304 

1.7866 

195 

65.88367 

144.19 

9.625 

45570.79 

0.0026956 

0.07486 

6.665 

0.00272 

1.44565 

1.7399 

200 

64.91617 

139.49 

9.347 

41346.42 

0.0030245 

0.07266 

8.145 

0.00265 

1.43646 

1.7027 

205 

63.91669 

134.64 

9.066 

37306.56 

0.0031716 

0.07044 

7.674 

0.00256 

1.43092 

1.6749 

210 

62.66723 

129.63 

6.766 

33445.37 

0.0033412 

0.06620 

7.247 

0.00250 

1.42312 

1.6568 

215 

61.61559 

124.44 

8.500 

29753.45 

0.0035391 

0.06594 

6.657 

0.00242 

1.41505 

1.6467 

220 

60.696 92 

119.06 

6.206 

26226.19 

0.0037726 

0.06365 

6.501 

0.00233 

1.40666 

1.6516 

225 

59.52227 

113.46 

7.906 

22665.96 

0.0040532 

0.06133 

6.174 

0*00224 

1.39789 

1.6667 

230 

56.27993 

107.63 

7.590 

19664.62 

0.0043960 

0.05897 

5.873 

0.00214 

1.36665 

1.6963 

235 

56.94442 

103*02 

7.146 

16787.59 

0.0046141 

0.05654 

5.640 

0.00200 

1.37676 

1 .7810 

240 

55.52263 

96.60 

6.762 

13979.99 

0.0053149 

0.05407 

5.406 

0.00190 

1.36629 

1 .6460 

245 

53.96503 

89.67 

5.443 

11237.95 

0.0060706 

0.05151 

5.160 

0.00175 

1.35687 

1.9633 

250 

52.22622 

62.12 

6.012 

6663.20 

0*0071012 

0.04662 

4.697 

0.00160 

1.34420 

2.1060 

25 5 

50.21312 

73.28 

5.419 

. 6224.66 

0.0066117 

0.04592 

4.606 

0.00145 

1.32964 

2.2799 

26 0 

47.71666 

63.69 

9.698 

3920.76 

0.0119107 

0.04262 

4.270 

0.00117 

1.31172 

2.7451 

♦ 261.007 

47.12193 

62.03 

4.609 

3480.02 

0.0130752 

0.04166 

4.193 

0.00110 

1.30746 

2.9233 

* 261.007 

9.64714 

33.07 

2.274 

206.94 

0.0227967 

0.01652 

1.205 

0.00227 

1.05643 

1.9602 

265 

6.92314 

35.25 

2.295 

247.66 

0.0170055 

0.01513 

1.160 

0.00263 

1.05397 

1 .6632 

270 

6.27640 

37.61 

2.313 

202.83 

0.0133693 

0.01426 

1.162 

0.00343 

1.05000 

1.4725 

275 

7.78763 

39.72 

2.326 

306.66 

0.0112351 

0.01361 

1.151 

0.00397 

1.04699 

1.3394 

200 

7.39018 

41.66 

2.334 

326.90 

0.0098022 

0.01351 

1.145 

0.00446 

1.04456 

1.2464 

205 

7.05594 

43.54 

2 * 34 Q 

345.37 

0.0067606 

0.01332 

1.142 

0.00495 

1.04251 

1.1774 

29 0 

6.76757 

45.32 

2.345 

359*13 

0.0079630 

0.01319 

1.141 

0.00540 

1.04075 

1.1244 

295 

6.51410 

47.04 

2.347 

370.66 

0.0073263 

0.01311 

1.142 

0.00564 

1.03921 

1.0615 

300 

6.28616 

46.71 

2.349 

361.02 

0.0066066 

0.01305 

1.144 

0.00626 

1.03763 

1.0465 

310 

5.69922 

51.94 

2.349 

397.79 

0.0060036 

0.01302 

1.151 

0.00706 

1.03546 

0.9926 

320 

5.57291 

55 .04 

2*346 

411.13 

0.0054036 

0.01305 

1.161 

0.00767 

1.03346 

0.9529 

330 

5.29261 

56.06 

2.345 

422.02 

9.0049353 

0.01311 

1.17 3 

0.00665 

1.03176 

0.9225 

340 

5.0475 9 

60.99 

2.341 

431.09 

9*0045574 

0.01321 

1.166 

0.00942 

1.03029 

0.8963 

350 

4.83049 

63.36 

2.336 

438.76 

0.0042445 

0.01333 

1.200 

0.01016 

1.02697 

0 .8786 

36 0 

4.63604 

66.63 

2.332 

445.32 

0.0039802 

0.01347 

1.216 

0.01095 

1.02780 

0.6623 

370 

4.46032 

69.45 

2.327 

450.96 

0.0037533 

0.01361 

1.232 

0.01170 

1.02673 

0.6493 

360 

4.30035 

72.17 

2.323 

455.92 

0.0035559 

0.01376 

1.248 

0.01246 

1.02577 

0.6361 

390 

4.15360 

74.66 

2.316 

460 .26 

0.0033823 

0.01392 

1.265 

0.01323 

1.02466 

0.6255 

40 0 

4.01661 

77.52 

2.314 

464.09 

0.0032260 

0.01406 

1.262 

0.01400 

1.02407 

0.5200 

410 

3.69369 

60.15 

2 .309 

467.49 

9 . 0030899 

0.01425 

1.299 

0.0147 e 

1.02331 

0.8126 

42 0 

3.77760 

62.76 

2.305 

470.53 

0.0029654 

0.01443 

1.317 

0.01557 

1.02261 

0.6061 

430 

3.66953 

65.35 

2.301 

473.25 

0.0026524 

0.01461 

1.334 

0.01636 

1.02196 

0.6003 

44 0 

3.56620 

67.91 

2.296 

475.70 

0. 0027492 

0.01460 

1.352 

0.01716 

1.02135 

0.7951 

450 

3.47311 

90 .46 

2.292 

477.91 

0.0026546 

0.01496 

1.370 

0.01796 

1.02076 

0 .7905 

46 0 

3.36362 

93.00 

2.206 

479.92 

0.0025674 

0.01517 

1.366 

0.01676 

1.02024 

0.7563 

47 0 

3.29920 

95.53 

2.264 

461.74 

0.0024668 

0.01536 

1.406 

0.01960 

1.01973 

0.7626 

46 0 

3.21939 

96.05 

2.260 

463.40 

0.0024121 

0.01556 

1.424 

0.02043 

1.01925 

0.7792 

490 

3.14377 

100.56 

2.276 

484.92 

0.0023422 

0.91575 

1.442 

0.02127 

1.01679 

0.7762 

500 

3.07201 

103.06 

2.272 

466.32 

0.0022771 

0.01594 

1.460 

0.02211 

1.01836 

0.7735 

510 

3.00377 

105.56 

2.267 

467.60 

0.0022160 

0.01612 

1.477 

0.02294 

1.0 1795 

0.7718 

520 

2.93679 

106.06 

2.263 

466.76 

0.0021567 

0.01632 

1.495 

0.02361 

1.01756 

0 .7693 

53 0 

2.67661 

110.56 

2.259 

469.67 

0.0021047 

0.01652 

1.513 

0.02466 

1.0 1719 

0.7671 

54 0 

2.31763 

113.06 

2.254 

490.87 

0.0020537 

0.01672 

1.531 

0.02556 

1.01683 

0.7652 

55 0 

2.76102 

115.56 

2 .250 

491.60 

0.0020055 

0.01692 

1.546 

0.02645 

1.01649 

0 .7634 

560 

2.7Q663 

116.06 

2.245 

492.67 

0.0019596 

0*01712 

1.566 

0.02734 

1.01617 

0.7619 

570 

2.65467 

120.57 

2.240 

493.47 

0.0019164 

0.01732 

1.564 

0.02624 

1.01586 

0.7605 

560 

2.60502 

123.06 

2.235 

494.22 

0.0018752 

0.01752 

1.601 

0.02914 

1.0 1556 

0.7594 

590 

2.55714 

125.59 

2.230 

494.92 

0.0016359 

0.01772 

1.619 

0.03005 

1.01527 

0.7583 

63 0 

2.51109 

126.11 

2 .225 

495.56 

9.00 17964 

0.01792 

1.636 

0.03097 

1.0 1499 

0.7574 
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C-2a 


THERMODYNAMIC PROPERTIES OF 3*YG£N 


550 °SI A ISOBAR 


TEMPERATURE 

VOLUME 

ISOTHERM 

DERIVATIVE 

ISOCHORE 

DERIVATIVE 

INTERNAL 

ENERGY 

enthalpy 

Entropy 

c - c p 

VELOCI TY 
OF SOUND 

DEG. R 

CU FT/LP 

CU FT-PSIA/18 

3 S I A /R 

0TU/L3 

0TU/LB 

0TU/L9-R 

BTJ / L B -R 

ft/sec 


• 98 , 

.614 

0.01224 

2124.57 

316.2 

- 83.131 

- 61.684 

0.50208 

0 . 26 & 

0.397 

3829 

100 


0 . J 1227 

2097.94 

314.6 

- 82.584 

- 81.334 

0.50762 

0 . 265 

0.397 

3813 

105 


0.01238 

2003.60 

3 C 1.9 

- 80.613 

- 79.351 

0 .52697 

0.261 

0.397 

3 756 

110 


0.31250 

1911.90 

289. 7 

- 70.642 

- 77.369 

Q .54542 

0.257 

0 .396 

3696 

115 


0.01262 

1822.77 

277.8 

- 76.672 

- 75.307 

0.56304 

0.253 

0.396 

3639 

120 


0.01274 

1736.16 

266.3 

- 74.703 

- 73.405 

0.57991 

0.249 

0.396 

3579 

125 


0.01287 

1652.01 

255.2 

- 72.733 

- 71.423 

0.59609 

0.245 

0 .396 

3517 

130 


0.01300 

1570.26 

244.4 

- 70.763 

• 69.440 

0.61165 

0. 242 

0.397 

3454 

135 


0.01313 

1490.84 

234 . 0 

- 68.793 

-67 .455 

0.62662 

0 . 239 

0.397 

3390 

140 


0.91327 

1413.70 

223.9 

- 66.621 

- 65.469 

0.54107 

0. 235 

0.397 

3325 

145 


0.01341 

1338.78 

214.2 

- 64.646 

- 63.460 

0.65502 

0.232 

0.396 

3250 

150 


0.01356 

1266.02 

204 . 7 

- 62.069 

- 61.469 

0 .66653 

0.230 

0.399 

3191 

155 


0.01371 

1195.35 

195.6 

- 60.889 

- 59.493 

0.66161 

0.227 

0.400 

3123 

160 


0.01387 

1126.72 

106.6 

- 50 • 9 T 4 

- 57.492 

0.69432 

0.224 

0.401 

3054 

165 


0.01403 

1060.06 

176.2 

- 56.914 

- 55.486 

0.70666 

0.222 

0.402 

2964 

170 


0.01420 

995.31 

170.0 

- 54.916 

- 53.472 

0.71069 

0 . 219 

0.403 

2913 

175 


0.01437 

932.42 

162.0 

- 52.914 

- 51.450 

0.73041 

0 . 217 

0.405 

2841 

180 


0.01456 

871.31 

154.2 

- 50.901 

-49 .416 

0.74166 

0.215 

0.407 

2760 

185 


0.01475 

611.94 

146.7 

- 40.876 

- 47.374 

0.75306 

0.212 

0.410 

2695 

19 0 


0.01495 

754.23 

139.5 

- 46.639 

- 45.317 

0.76404 

0.210 

0.413 

2620 

195 


0.01516 

698.12 

132.4 

- 44.787 

• 43.243 

0.77481 

a. 206 

0.417 

2544 

200 


0.01539 

643.56 

125.5 

- 42.716 

- 41.149 

0.78542 

0*206 

0.421 

2467 

205 


0.01562 

590.49 

116.6 

- 40.624 

- 39.033 

0.79587 

0.204 

0.426 

2366 

210 


0.01588 

536.64 

112.3 

- 36.506 

- 36.689 

0 * 60620 

0.202 

0.432 

2308 

215 


0.01615 

468.56 

105.6 

- 36.358 

- 34.713 

0.61644 

0.201 

0.439 

2225 

220 


0.01644 

439.61 

99.5 

- 34.173 

- 32.490 

0.62662 

0 . 199 

0.447 

2141 

225 


0.01676 

391.93 

93.3 

- 31.944 

- 30.237 

0.63679 

0.197 

0.457 

2053 

230 


0.01712 

345.50 

67.2 

- 29.661 

- 27.918 

0.64697 

0.195 

0.470 

1961 

235 


0.01751 

302.64 

81.5 

- 27.280 

- 25.497 

0.85739 

0.199 

0.491 

1862 

240 


0.01795 

260.19 

75.0 

- 24.829 

- 23.001 

0.46759 

0 . 197 

0.507 

1760 

245 


0.01845 

217.34 

69.1 

- 22.269 

- 20.390 

0.87067 

0.196 

0.536 

1658 

25 0 


0.01904 

175.71 

62.6 

- 19.568 

- 17.629 

0.66962 

0.196 

0.571 

1540 

25 5 


0.01976 

134.93 

55.3 

- 16.662 

• 14.650 

0.90162 

0.196 

0.614 

1390 

26 0 


0.02070 

93. 80 

49. a 

- 13.422 

- 11.314 

0.91457 

0 . 199 

0.726 

1261 

26 5 


0.02212 

52, 77 

39.7 

- 9.507 

- 7.254 

0.93003 

0.204 

0.921 

1051 

* 265 . 

199 

0.02219 

51.01 

40.3 

- 9.324 

- 7.064 

0.93075 

0. 204 

0.974 

1061 

• 265 . 

199 

0.08987 

17.01 

5.6 

24.730 

33.063 

1.06516 

0. 222 

0.959 

564 

270 


Q . 10044 

25.61 

4. 8 

27.396 

37.625 

1.09910 

0.206 

0.659 

613 

275 


0. 10896 

32.43 

4.3 

29.405 

40.562 

1,11003 

0 . 199 

0.538 

637 

280 


0.11627 

38.19 

3.9 

31.247 

43.068 

1.11907 

0 . 193 

0.470 

657 

285 


0.12283 

43.27 

3.6 

32.614 

45*324 

1.12696 

0.166 

0.427 

675 

290 


0.12689 

4 7.68 

3.4 

34.250 

47.377 

1.13412 

0 . 164 

0.396 

691 

295 


0.13457 

52.15 

3.2 

35.591 

49.297 

1.14069 

0 . 181 

0 . 37 J 

706 

30 0 


0.13996 

56.15 

3.0 

36.661 

51.115 

1.14660 

0.176 

0.355 

719 

310 


0.15006 

63.53 

2.6 

39.241 

54.526 

1.15799 

0 . 174 

0.329 

745 

320 


0.15956 

70.29 

2.5 

41.466 

57.716 

1.16612 

0 . 172 

0.311 

768 

330 


0.16857 

76.60 

2.4 

43.565 

60.753 

1.17746 

0.169 

0.297 

789 

34 0 


0.17721 

82.55 

2.2 

45.622 

63.670 

1.18617 

0.167 

0.267 

809 

35 0 


0.16556 

68.22 

2.1 

47.595 

66.494 

1.19436 

0 . 166 

0.276 

829 

36 0 


0.19366 

93.66 

2.0 

49.516 

69.243 

1.20210 

0.165 

0.272 

846 

370 


0.20160 

96.91 

1.9 

51.400 

71.932 

1.20947 

0.164 

0.266 

863 

380 


0.20936 

103.99 

1 . 6 

53.248 

74.570 

1.21650 

0.163 

0.262 

879 

390 


0.21697 

106.93 

1.7 

55.067 

77.164 

1.22324 

a . 162 

0.256 

895 

<400 


0.22446 

113.74 

1.7 

56.062 

79.722 

1.22972 

a. 162 

0.254 

910 

410 


0.23185 

118.45 

1.6 

56.636 

02.249 

1.23596 

0 . 161 

0.251 

925 

420 


0.23914 

123.06 

1.6 

60.392 

84.747 

1.24196 

0 . 161 

0.2 49 

939 

43 0 


0.24635 

127.56 

1.5 

62.133 

87.222 

1.24700 

a. 160 

0.246 

953 

440 


0.25348 

132.03 

1.5 

63.060 

89.675 

1.25344 

0 . 160 

0 .2 44 

967 

450 


0.26055 

136.41 

1.4 

65.574 

92.110 

1.25891 

0 . 160 

0.243 

960 

460 


0.26756 

140.73 

1.4 

67.279 

94.528 

1.26423 

0.159 

0 .241 

993 

1*70 


0.27451 

145.00 

1 . 3 

66.974 

96.931 

1.26940 

0.159 

0.240 

1005 

480 


0.28142 

149.21 

1.3 

70.661 

99.322 

1.27443 

0.159 

0.236 

1016 

490 


0.20828 

153.36 

1.3 

72.341 

101.701 

1.27933 

0.159 

0.237 

1030 

500 


0.29510 

157.50 

1.2 

74.014 

104.069 

1.28412 

0.159 

0.236 

1042 

510 


0.30189 

161.59 

1.2 

75.663 

106.429 

1.28979 

0 . 159 

0.236 

1054 

520 


0.30864 

165.64 

1.2 

77.346 

108.780 

1.29336 

0.159 

Q .235 

1065 

530 


0.31536 

169.66 

1 . 1 

79 . 0 C 6 

111.124 

1.29782 

0-159 

0.234 

1076 

54 0 


0.32205 

173.65 

1.1 

60.663 

113.462 

1.30219 

0.159 

0.233 

1068 

550 


0.32872 

177.61 

1.1 

02.316 

115.794 

1.30647 

0 . 159 

0.233 

1098 

56 0 


0.33536 

181.55 

1.1 

83.967 

116.122 

1.31067 

0 . 159 

0.233 

1109 

570 


0.34190 

185.46 

1 . 0 

85.617 

120.445 

1.31476 

0 . 159 

0.232 

1120 

580 


Q . 34857 

169.36 

1.0 

87.265 

122.765 

1.31861 

0 . 159 

0.232 

1130 

590 


0.35515 

193.23 

1.0 

86.912 

125.082 

1.32277 

0.159 

0.232 

1141 

600 


0 . J 6171 

197.08 

0.99 

90.556 

127.397 

1 . 32666 

0.160 

0.231 

1151 
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C-2a 


THERMODYNAMIC PROPERTIES OF OXYGEN 


550 PS 1 4 ISOBAR 


TEMPERATURE 

DENSITY 

V lOH/O V)p VCDP/OUly -VlDP/OViy 

DEG. R 

L8/CU FT 

BTU/L0 PSIA-DU FT/BTU PSIA 


* 98.61V 

81.71007 

216.47 

14.615 

173596.98 

100 

81.50231 

215.61 

14.555 

170986.95 

105 

80.75070 

212.48 

14.335 

161792.25 

110 

79.99520 

209.29 

14.107 

152942.74 

115 

79.23542 

206.06 

13.672 

144428.16 

120 

78.47095 

202.78 

13.631 

136238.41 

125 

77.70134 

199.44 

13.385 

128363.55 

130 

76.92608 

196.05 

13.133 

120793.62 

135 

76.14461 

192.59 

12.677 

113S19.63 

1V0 

75.35632 

169 .07 

12 .616 

106531.55 

1V5 

74.56050 

165.49 

12.355 

99620.35 

150 

73. 75638 

161.63 

12.069 

93376.99 

15 5 

72,94309 

178.09 

11.820 

67192.59 

160 

72.11964 

174.26 

11.550 

81258.49 

165 

71.28494 

170.38 

11.279 

75566.22 

170 

70.43773 

166.40 

11.007 

70107,53 

175 

69.57657 

162.32 

10.734 

64874.38 

180 

68.69982 

158.13 

10.460 

59656.98 

185 

67.80561 

153.64 

10.166 

55053.75 

190 

66.89173 

149. 44 

9.912 

50451*43 

195 

65.95563 

144.91 

9.636 

46045.01 

200 

64*99427 

140.25 

9.363 

41827.82 

205 

64.00405 

135.45 

9.066 

37793.60 

210 

62.98063 

130.49 

8 . 807 

33936.49 

215 

61.91869 

125.37 

8.525 

30251.22 

220 

60.81164 

120.05 

8.237 

26733.24 

225 

59.65112 

114. 54 

7.941 

23378.97 

230 

58.42637 

106.60 

7.632 

20166.30 

235 

57.11181 

104.23 

7.182 

17264.53 

2V0 

55.71816 

97.96 

6.826 

14497.51 

2V 5 

54.20001 

91.30 

5.502 

11779.76 

250 

52.51900 

64.05 

5.094 

9226.04 

255 

50.60081 

75.85 

5 .560 

6627.63 

260 

48.29930 

67.22 

5*108 

4534.29 

265 

45.21281 

55.35 

4.305 

2366.06 

* 265.199 

45.05905 

55.56 

4.374 

2298.26 

• 265*199 

11.12734 

32.27 

2.281 

169.26 

270 

9. 95601 

35.12 

2.312 

254.93 

275 

9.17729 

37,55 

2.332 

297.65 

280 

8.60071 

39.72 

2.346 

328*42 

28 5 

8.14114 

41. 73 

2.355 

352.25 

290 

7.75869 

43.62 

2.361 

371.52 

295 

7.43121 

45.43 

2.365 

387.56 

300 

7.14503 

47.18 

2 .366 

401.20 

310 

6.66300 

50.54 

2.370 

423.29 

320 

6.26717 

53.75 

2.368 

440.52 

330 

5.93234 

56. 84 

2.365 

454.40 

3V0 

5.64304 

59.86 

2.361 

465.64 

350 

5.38903 

62.79 

2.356 

475.44 

360 

5.16317 

65.67 

2.351 

483.60 

370 

4.96030 

68.50 

2.346 

490.62 

380 

4.77654 

71.27 

2.341 

496.71 

390 

4.60892 

74.01 

2.336 

502.04 

V00 

4.45509 

76.71 

2.331 

506.73 

410 

4.31318 

79.38 

2.326 

510.89 

420 

4.18166 

82.03 

2.321 

514.59 

43 0 

4.05932 

64.64 

2.316 

517.90 

44 0 

3.94507 

87.24 

2.312 

520*88 

45 0 

3.B3A06 

69.62 

2 .307 

523.56 

46 0 

3.73752 

92.39 

2.303 

525.99 

470 

3.64283 

94.94 

2.299 

528.20 

48 0 

3.55343 

97 . 48 

2.294 

530.21 

49 0 

3.46665 

100.01 

2.290 

532.04 

500 

3.18666 

102.53 

2 .285 

533.72 

510 

3.31250 

105.05 

2.261 

535.26 

520 

3.24003 

107.57 

2.276 

536.66 

53 0 

3.17099 

110.08 

2.272 

537.99 

54 0 

3.10510 

112.63 

2.267 

539.20 

550 

3.04213 

115.11 

2.263 

540.32 

560 

2.96188 

117.63 

2.258 

541.36 

570 

2,92417 

120.15 

2 .253 

542.33 

58 0 

2.86882 

122.67 

2.246 

543.23 

590 

2.81569 

125.20 

2.243 

544.07 

600 

2.76462 

127.73 

2.238 

544.06 


<ov/dtl/v 

thermal 

VISCOSITY 

THERMAL 

DIELECTRIC 

PRANDTL 

CONDUCTIVITY 

OIFFUSIVITY 

CONS TANT 

NUMBER 

1/ DEG. R 

8TU/F T-HR-R 

LB/FT-*£C 

SO FT/HR 



0.0016326 

0*11188 

42.395 

0.QD345 

1.5 690 3 

5.4125 

0.0016399 

0.11148 

41.282 

0. 00345 

1.56016 

5.2502 

0 • 0616662 

0, 11001 

37.525 

0.00344 

1.56213 

4.0692 

0 . OG 18941 

0 . 10646 

34. 143 

0.00342 

1.556J0 

4.4925 

0.0019235 

0.10683 

31.099 

0.00340 

1.55001 

4.1530 

0. 0019546 

0.10514 

28.360 

0.00338 

1.54391 

3.8490 

0.0019660 

0.10339 

25.693 

0.00336 

1.53700 

3.5740 

0.0020234 

0.10156 

23.673 

0.00333 

1.53165 

3.3281 

0.0020613 

0.09973 

21.675 

0.00330 

1. 5251.7 

3.1062 

0.0021018 

0.09763 

19.876 

0.00327 

1.51925 

2.9067 

0.0021455 

0.09569 

16.256 

0.00323 

1.51300 

2.7276 

0.0021925 

0.09391 

16.797 

0.00319 

1.50669 

2.5669 

0. 0022434 

0.09190 

15.463 

0.00315 

1.50033 

2.4231 

0. Q 0 22966 

0.06967 

14.300 

0.00311 

1.49390 

2.2947 

0.0023566 

0.08761 

13.233 

0.00306 

1.40741 

2.1005 

0.0024246 

0.08573 

12.273 

0.00302 

1.40004 

2.0793 

0.0024970 

0.06362 

11. 406 

0.00297 

1.47410 

1.9902 

0.0025766 

0.08150 

10.625 

0.00291 

1.46742 

1.9124 

0.0026654 

0.07936 

9.920 

0.00285 

1.46055 

1.0452 

0.0027643 

0.07720 

9.263 

0.00279 

1.45354 

1.7081 

0.0026752 

0.07503 

6.707 

0.00273 

1.44639 

1.7406 

0*0030007 

0.07284 

6.166 

0.00266 

1.43908 

1.7026 

0.0031436 

0.07064 

7.713 

0.00259 

1.43156 

1.6739 

0.0033080 

0.06642 

7.284 

0*00252 

1.42383 

1.6546 

0.0034990 

0.06617 

6.694 

0.00244 

1.41503 

1.6452 

0.0037237 

0. 06390 

6.537 

0.00235 

1.40752 

1.6464 

0.0039919 

0.06160 

6.210 

0.00226 

1.39805 

1 .6593 

0.0043175 

0.05926 

5.908 

0.00216 

1.30973 

1.6650 

0.0047146 

0.05665 

5.670 

0.00203 

1.36000 

1 .7643 

0.0051765 

0.05442 

5.440 

0.00193 

1.36972 

1.0250 

0.0056700 

0.05190 

5.198 

0.00179 

1.35859 

1.9323 

0.0067861 

0.04926 

4.943 

0.00164 

1.34633 

2.0600 

0.0060956 

0.04648 

4.665 

0.00150 

1.33244 

2 .2184 

0.0106066 

0 • 04339 

4.350 

0.00124 

1.3 1589 

2.6218 

0.0166402 

0.04065 

3.957 

0.00098 

1.29392 

3 .2126 

0.0175249 

0.04115 

3.939 

0.00094 

1.29203 

3.3550 

8.0297097 

0.01912 

1.291 

0.00179 

1.06760 

2.3300 

0.0167797 

0.01635 

1.245 

0.00249 

1.06034 

1.8075 

0.0143153 

0.01521 

1.220 

a. 00300 

1.05553 

1.5516 

0.0116394 

0.01460 

1.205 

0.00361 

1.0 5196 

1.3971 

0.0102271 

0.01422 

1.195 

0.QG4Q 9 

1.0 4916 

1.2919 

0. 0090 776 

0 • 0 1396 

1.190 

0.00454 

1. 046 81 

1.2154 

0.0062091 

0.01379 

1.187 

0.00497 

1.04401 

1.1562 

0.0075249 

0.01367 

1.186 

0.00539 

1.04306 

1.1092 

0.0065071 

0.01354 

1.189 

0.00610 

1.04011 

1.0394 

0. 0057764 

0.01350 

1.195 

0.00694 

1.03770 

0.9896 

0.0052250 

0.01352 

1.204 

0.00767 

1.03566 

0.9523 

0.0047893 

0.01359 

1.215 

0 .00840 

1.0 3390 

0 .9232 

0*0044338 

0.01366 

1.228 

0.00912 

1.0 3236 

0 .8990 

0.0041375 

0.01379 

1.242 

0.00983 

1.03099 

0.0806 

0. 0036060 

0.01391 

1.256 

0.01054 

1.02976 

0 .6654 

0.0036691 

0.01404 

1.271 

0.01124 

1.02665 

0.0524 

0. 0034796 

0.01419 

1.287 

0.01195 

1.02763 

0.6413 

0.0033126 

0.01434 

1.30 3 

0.01266 

1.02670 

0.6316 

0.0031642 

0.01450 

1.320 

0.01338 

1.02504 

0.6231 

0.0030308 

0.01467 

1.337 

0.01411 

1.0 2505 

0.0157 

0.0029104 

0.01464 

1.354 

O.G1404 

1.02431 

0 .6091 

0.0026009 

0.01501 

1.371 

0.01557 

1.0 2362 

0.0032 

0.0027009 

0.01519 

1.368 

0.01632 

1.0 2296 

0 . 7979 

0. 00 26091 

0.01537 

1.405 

0.01706 

1.02237 

0.7932 

0.0025244 

0.01556 

1.423 

0.01702 

1.02160 

0.7 090 

0.0024460 

0.01574 

1.440 

0.01050 

1.02126 

0.7052 

0.0023732 

0.01593 

l.45d 

0.01935 

1.0 20 75 

0.7 010 

0.0023053 

0.01612 

1.475 

0.02012 

1.02027 

0.7 787 

0. 0022416 

0.01629 

1.493 

0.02000 

1.01901 

0.7769 

0.0021624 

Q. 01649 

1.510 

0.02168 

1.01937 

0.7741 

0 . OQ 21264 

0.01666 

1.52 8 

0.02240 

1.01096 

0.7716 

0.0020737 

0.01666 

1.545 

Q .02320 

1.01856 

0.7694 

0.0020240 

0.01708 

1.562 

0.02409 

1.01010 

0.7674 

0. 0019769 

0.01727 

1.580 

0.02491 

1.01702 

0.7656 

0.0019323 

D. 01747 

1.597 

0.02573 

1.01747 

0.7641 

0.0 016099 

0.01767 

1.614 

0.02656 

1.0 1714 

0 .7627 

0.0016496 

0.01766 

1.632 

0.02740 

1.31602 

0.7615 

0.0016112 

0.01606 

1.649 

0.02023 

1.0 1651 

0,7604 


• TWO-PHASE BOUNDARY 
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C-2a 


THERHODYNAHIC PROPERTIES OF OXYGEN 


600 PSIA ISOBAR 


TEMPERATURE 

VOLUME 

ISOTHERM 

ISOCHORE 




DERIVATIVE 

DERIVATIVE 

DEG. 

R 

CU FT/L8 

CU FT-PSIA/LB 

PSIA/R 

• 98 

.684 

0.01224 

2127.66 

316.2 

100 


0.01227 

2102.41 

314.6 

105 


0.01238 

2008.14 

302.2 

110 


0.01250 

1916.51 

269.9 

115 


0.01262 

1827.45 

278.0 

120 


0.01274 

1740.92 

266.6 

125 


0.01286 

1656.85 

255.4 

130 


0.01299 

1575.17 

244.7 

135 


0.01313 

1495.84 

234.3 

140 


0.01326 

1418.79 

224.2 

145 


0.01341 

1343.96 

214.4 

150 


0.01355 

1271.29 

205.0 

155 


0.01370 

1200.72 

195.9 

160 


0.01386 

1132.20 

187.1 

165 


0.01402 

1065.65 

170.6 

170 


0.01419 

1001.02 

170.3 

175 


0.01436 

930.24 

162.3 

180 


0.01454 

877.27 

154.6 

185 


0.01473 

610.03 

147.1 

190 


0.01493 

760.47 

139.9 

195 


0.01515 

704.52 

132.6 

200 


0.11537 

656.13 

126.0 

205 


0.01561 

597.25 

119.3 

210 


0.01505 

545.60 

112.8 

215 


1.01612 

495.74 

106.4 

220 


9 » 01641 

447.03 

100.1 

225 


1.01673 

399.62 

94.0 

230 


0.01717 

353.49 

67.6 

235 


0.91746 

311.42 

82.2 

240 


0.01789 

268.45 

75.0 

245 


0.91837 

226.21 

70.0 

250 


0.01894 

105.22 

63.7 

255 


0.01962 

145.22 

57*1 

260 


0.02049 

105.49 

50.6 

265 


0.02171 

66.37 

42.2 

* 269. 

107 

0.02338 

32.45 

35.2 

* 269. 

107 

0.07749 

12.27 

6.0 

270 


9.06022 

14.61 

6* % 

275 


0.09134 

24.21 

5.3 

280 


0.09950 

31.31 

4. 7 

285 


0.10656 

37.25 

4.3 

290 


0.11279 

42.49 

4.0 

295 


0.11851 

47.23 

3.7 

300 


0.12386 

51.61 

3.5 

310 


0.13377 

59.56 

3.2 

320 


0.14292 

66.80 

2.9 

330 


0.15154 

73.46 

2.7 

341 


0.15976 

79.71 

2.5 

350 


0.16767 

65.64 

2.4 

360 


0.17532 

91.30 

2.2 

370 


0.16277 

96.74 

2.1 

38 0 


0.19004 

101.99 

2.0 

390 


0.19717 

107.06 

1.9 

401 


0.20416 

112.04 

1.9 

410 


0.21105 

116.67 

1.8 

420 


0.21784 

121.60 

1.7 

430 


0.22455 

126.23 

1.7 

440 


0.23118 

130.76 

1.6 

45 0 


0.23775 

135.25 

1.6 

46 0 


0.24425 

139.66 

1.5 

470 


0.25070 

144.00 

1.5 

480 


0.25710 

146.29 

1.4 

490 


0.26345 

152.53 

1.4 

500 


0.26977 

156.72 

1.4 

510 


0.27604 

160.86 

1.3 

520 


0.26229 

164.99 

1.3 

530 


6.28650 

169.07 

1.3 

540 


0.29466 

173.11 

1.2 

550 


0.30064 

177.13 

1.2 

560 


0.30697 

181.11 

1.2 

57 0 


0.31308 

185.06 

1.2 

580 


0.31917 

169.02 

1.1 

590 


0.32524 

192.93 

1.1 

600 


0.33129 

196.83 

1.1 


* T MO-PHASE BOUNDARY 


INTERNAL 

ENTHALPY 

ENTROPY 

% 


ENERGY 



BTU/LB 

BTU/LB 

BTU/LB-R 

BTU / 

LB -R 

-63.123 

-81.763 

0.50216 

0.266 

0.397 

-62.605 

-61.242 

0.50741 

0*265 

0.397 

-60.635 

-79.259 

0.52676 

0.261 

0.396 

-78.666 

-77.277 

0.54520 

0.257 

0.396 

-76.696 

-75.296 

0.56281 

0.253 

0.396 

-74.730 

-73.315 

0.57966 

0.249 

0.396 

-72.762 

-71.333 

Q. 59565 

0.245 

0.396 

-70.795 

-69.351 

0.61140 

0.242 

0.397 

-66.826 

-67.367 

0.62637 

0.239 

0.397 

-66.856 

-65.302 

0.64061 

0.236 

0.397 

-64.684 

-63.395 

0.65476 

0.233 

0.396 

-62.910 

-61.404 

0.66625 

0.230 

0.396 

-60.932 

-59.410 

0.66133 

0.227 

0.399 

-58.951 

-57.411 

0.69402 

0.224 

0.400 

-56.964 

-55.406 

0.70636 

0.222 

0.402 

-54.971 

-53.395 

0.71637 

0.219 

0.403 

-52.971 

-51.375 

0.73006 

0.217 

0.405 

-50.962 

-49.346 

0.74151 

0.215 

0.407 

-46.942 

-47.305 

0.75270 

0.213 

0.409 

-46.910 

-45.251 

0.76365 

0.210 

0.412 

-44.063 

-43.101 

0.77441 

0.200 

0.416 

-42.799 

-41.092 

0.76499 

6.206 

0.420 

-40.714 

-36.901 

0.79542 

0.204 

0.425 

-30.605 

-36.844 

0.60572 

0.203 

0.430 

-36.467 

-34.676 

0.61592 

0.201 

0.437 

-34.294 

-32.470 

0.62606 

0. 199 

0.445 

-32.079 

-30.220 

0.63617 

0. 197 

0.455 

-29.812 

-27.915 

0.64629 

0. 195 

0.467 

-27.452 

-25.512 

0.65663 

0.199 

0.487 

-25.027 

-23.039 

0.86704 

0.197 

0.502 

-22.502 

-20.460 

0.67766 

0.196 

0.526 

-19.650 

-17.745 

0.68865 

0. 196 

0.559 

-17.020 

-14.040 

0.90016 

0*196 

0.604 

-13.908 

-11.632 

0.91261 

0.196 

0.669 

-10.291 

-7.079 

0.92691 

0.202 

0.621 

-6.435 

-3.037 

0.94204 

0. 209 

1.249 

23.154 

31.764 

1.07436 

0.229 

1.346 

23.953 

32.066 

1.07045 

0.225 

1.138 

27.005 

37.233 

1.09440 

0.209 

0.711 

29.317 

40.301 

1.10503 

0.200 

0.567 

31.169 

43.000 

1.11514 

0.193 

0.491 

32.001 

45.332 

1.12322 

0.166 

0 .442 

34.207 

47 .455 

1.13046 

0.165 

0.400 

35.670 

49.431 

1.13712 

0.181 

0.363 

30.216 

53.070 

1.14906 

0.177 

0.349 

40.561 

56.441 

1.15976 

0.173 

0.325 

42.769 

59.606 

1.16950 

0.171 

0.309 

44.077 

62.627 

1.17852 

0.169 

0.296 

46.908 

65.537 

1.16696 

0.167 

0.266 

48.000 

66.359 

1.19491 

a.i66 

0.278 

50.004 

71.110 

1.20244 

a. 165 

0.272 

52*607 

73*602 

1.20962 

Q * 164 

0.267 

54.536 

76.444 

1.21649 

a. 163 

0.262 

56.361 

79.044 

1.22307 

0. 162 

0.256 

56.160 

61.609 

1.22940 

a. 162 

0.255 

59.936 

64.142 

1*23551 

0. 161 

0.252 

61.699 

86.646 

1.24140 

0.161 

0. 249 

63.444 

69.129 

1.24711 

0. 160 

0.247 

65.175 

91.590 

1.25264 

0.160 

0.245 

66.895 

94.032 

1.25601 

0. 160 

0.243 

66.604 

96.457 

1.26322 

0.160 

0.242 

70.304 

96.666 

1*26630 

0 . 159 

a. 240 

71.995 

101.266 

1.27324 

0. 159 

0.239 

73.680 

103.652 

1.27606 

0.159 

0.236 

75.359 

106.026 

1.26277 

0.159 

0.237 

77.032 

106.395 

1.29736 

a. 159 

0.236 

76.700 

110.754 

1.29106 

0.159 

0.235 

60.365 

113.105 

1.29625 

0.159 

0.235 

82.026 

115.450 

1.30055 

0.159 

0.234 

63.604 

117.790 

1.30477 

0. 159 

0 .234 

65.340 

120.125 

1.30890 

D. 159 

0.233 

86.994 

122.456 

1.31296 

0.159 

0.233 

66.647 

124.763 

1.31693 

0. 159 

0.233 

90.299 

127.107 

1.32064 

0.160 

0.232 


vet ocity 

OF SOUND 
FT/SEC 


3831 

3816 

3760 

3702 

3643 

3582 

3520 

3458 

3394 

3329 

3263 
3196 
3128 
3059 
2989 
2919 
2 847 
2775 
2781 
2627 

2 552 
2475 
2397 
2318 
2237 
2153 
2067 
1977 
1878 
1778 

1680 

1567 

1439 

1305 

1119 

947 

578 

585 

617 

641 

662 

680 

696 

711 

738 

762 

785 

809 

825 

843 

860 

877 

893 

909 

924 

938 

953 

966 

980 

993 

1006 

1018 

1030 

1042 

1054 

1066 

1077 

1089 

1100 

1110 

1121 

1132 

1142 

1152 
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C-Za 


THERMODYNAMIC PROPERTIES OF OXYGEN 


600 PSIA ISOBAR 


TEMPERATURE 

OENSITY 

V ( OH/OV)p V<0P/0U) y -V(OP/OV) T 

OEG • R 

LB/CU FT 

8TU/LB PSIA-CU FT/BTU PS I A 


* 98. 

>6 64 

61.72296 

216.75 

14.613 

173678.50 

100 


61.52612 

215.94 

14.556 

171401.26 

109 


60.77563 

212.81 

14.336 

162206.70 

110 


60.02132 

209.64 

14. 106 

153361.40 

115 


79.26261 

206.42 

13.673 

144649.10 

12 0 


76.49971 

203.15 

13 .63 3 

136661.69 

125 


77.73156 

199.83 

13 .386 

126789.25 

130 


76.95767 

196.45 

13 .135 

121222.01 

135 


76.17810 

193.01 

12.660 

113950.39 

14 0 


75.39162 

189.51 

12.620 

106964.96 

165 


74.59777 

155.94 

12.357 

100256.55 

150 


73.79579 

162.30 

12 .092 

93616.07 

155 


72.98462 

178.59 

11.824 

67634.67 

160 


72.16391 

174.80 

11.555 

81703.70 

165 


71.33196 

170.92 

11.264 

76014.72 

170 


70.46762 

166.96 

11.013 

70559.46 

175 


69.63002 

162. 91 

10.741 

65329.96 

160 


66.75701 

156. 75 

10.466 

60316.40 

165 


67.66696 

154.49 

10.196 

55517.25 

190 


66.95775 

150.12 

9.92 3 

50919.26 

195 


66.02692 

145.63 

9.651 

46517.46 

200 


65.07157 

141.01 

9.378 

42305.26 

205 


64.06825 

136.26 

9.104 

36276.42 

210 


63.07283 

131.35 

6.626 

34425.12 

215 


62.02029 

126.26 

6.550 

30746.15 

220 


60.92443 

121.03 

6.266 

27235.02 

225 


59.77746 

115.59 

7.976 

23868.21 

230 


56.56943 

109.95 

7.673 

20703.57 

23 5 


57.27493 

105.43 

7.218 

17779.12 

260 


55.90733 

99.33 

6.670 

15006.41 

245 


54.42546 

92.87 

6.556 

12311.50 

250 


52.79609 

65.86 

6.169 

9779.03 

25 5 


50.95982 

76.30 

5.710 

7400.55 

26 0 


46.60112 

70. 06 

5.246 

5146.26 

265 


46.05671 

59.55 

4 .540 

3056.78 

* 269. 

107 

42.76362 

49.26 

3.932 

1387.60 

* 269. 

107 

12.90419 

31.50 

2 .266 

156.36 

270 


12.46534 

32. 19 

2.296 

162.07 

275 


10.94625 

35.24 

2.333 

265.06 

260 


10.04207 

37.71 

2.354 

314.43 

265 


9*36439 

39.90 

2.366 

349.59 

290 


8.66606 

41.93 

2 .377 

376.69 

295 


6.43797 

43.55 

2.36 3 

396.53 

300 


8.07339 

45.66 

2.387 

416.69 

310 


7.47550 

49.17 

2.390 

445.43 

320 


6.99676 

52.49 

2.369 

467 .36 

330 


6.59665 

55.67 

2.386 

464.77 

340 


6.25939 

56.76 

2.382 

496.96 

350 


5.96425 

61.76 

2.376 

510.77 

360 


5.70387 

64.70 

2.371 

520.76 

37 0 


5.47146 

67.56 

2.365 

529.30 

360 


5.26205 

70.40 

2.359 

536.66 

390 


5.07186 

73.19 

2.353 

543.11 

400 


4.69801 

75.93 

2.348 

546.76 

410 


4.73615 

76.64 

2.343 

553.75 

420 


4.59042 

61.32 

2.337 

556.19 

430 


4.45332 

63.97 

2.332 

562.15 

440 


4.32556 

66.59 

2.32 7 

565.70 

450 


4.20616 

69.20 

2.322 

566.90 

46 0 


4.09417 

91.79 

2.316 

571.79 

470 


3.96666 

94.37 

2.313 

574.41 

460 


3.66957 

96.93 

2.306 

576.60 

490 


3.79575 

99.48 

2.304 

576.97 

50 0 


3.70690 

102.03 

2.299 

560.96 

510 


3.62261 

104.56 

2.295 

582.79 

52 0 


3.54249 

107.10 

2.290 

564.47 

530 


3.46621 

109.62 

2.265 

566.02 

540 


3.39346 

112.15 

2.260 

567.45 

55 0 


3.32403 

114.66 

2.276 

566.76 

56 0 


3.25762 

117.21 

2.271 

590.00 

570 


3.19405 

119.74 

2.266 

591.15 

56 0 


3.13312 

122.27 

2.261 

592.21 

590 


3.Q7465 

124.81 

2.255 

593.20 

600 


3.01649 

127.35 

2.250 

594.13 


(OV/OT^V 
1/ DEG. R 

THERMAL 

VISCOSITY 

THERMAL 

OIELECTRIC 

pranotl 

CONDUCTIVITY 

8TU/FT-HR-R 

LB/FT-SEC 
X 10 5 

3IFFUSIVITY 
SQ FT/HR 

CONSTANT 

NUMBER 

0.0016300 

0.11191 

42.466 

0.00345 

1.56994 

5.4109 

0.0016367 

0*11153 

41.406 

0.00345 

1.56035 

5.3007 

0.0018626 

0.11007 

37.643 

0.00344 

1.56233 

4.6606 

0.00169C4 

0.10652 

34.254 

0.00342 

1.55626 

4.5033 

0.0019195 

0.10690 

31.204 

0.00340 

1.55022 

4.1636 

0.0019505 

0.10521 

26.456 

0.00336 

1.54414 

3.6563 

0.0019633 

0.10346 

25.966 

0.00336 

1.53604 

3.5635 

0.0020163 

0.10166 

23.760 

0.00333 

1.53190 

3.3361 

0.0020556 

0.09981 

21.757 

0.00330 

1.52574 

3.1136 

0.0020956 

0.09792 

19.952 

0.00327 

1.51953 

2.9136 

0.0021369 

0.09596 

16.326 

0.00324 

1.5 1329 

2.7339 

0.0021853 

0.09402 

16.665 

0.00320 

1.50700 

2.5727 

0. D022 355 

0.09201 

15.547 

0.00316 

1.50065 

2.4264 

0.0022699 

0.06999 

14.361 

0.00312 

1.49425 

2.2995 

0.0023491 

0.08793 

13.291 

0.00307 

1.40778 

2.1846 

0.0024138 

0.06586 

12.327 

0.0030? 

1.46123 

2.0631 

0.0024649 

0.06376 

11.456 

0.00297 

1.47459 

1.9935 

0.0025632 

0.08165 

10.674 

0.00292 

1.46766 

1.9151 

0.0026500 

0.07952 

9.966 

0.00266 

1.46102 

1.6473 

0.0027467 

0.07737 

9.327 

0.00280 

1.45405 

1.7096 

0.0026551 

0.07521 

8.749 

0.00274 

1.44694 

1.7414 

0.0029774 

0.07303 

8.226 

0.00267 

1.43966 

1.7026 

0.0031164 

0.07064 

7.753 

0.00260 

1.43220 

1.6730 

0.0032758 

0.06863 

7.322 

0.00253 

1.42452 

1.6527 

0.0034603 

0.06640 

6.933 

0.00245 

1.41659 

1.6420 

0.0036766 

0.06414 

6.573 

0.00237 

1.40837 

1.6415 

0.003933 3 

0.06166 

6.245 

0.00226 

1.39979 

1.6523 

0.0042431 

0.05955 

5.943 

0.00216 

1.39060 

1.6761 

0.0046211 

0.05716 

5.699 

0.00205 

1.36120 

1.7405 

0.0050502 

0.05476 

5.472 

0.00195 

1.37111 

1.5045 

0.0056664 

0.05229 

5.236 

0.00162 

1.36024 

1.9041 

0.0065136 

0.04973 

4*966 

0.00166 

1.34035 

2.0193 

0.0077100 

0.04702 

4.716 

0.00153 

1.33503 

2.16Q0 

0.0096353 

0.044Q7 

4.419 

0.00131 

1.31949 

2.4674 

0.0137949 

0.04094 

4* 065 

0.00106 

1.29990 

2.9358 

0*0253563 

0.04159 

3.673 

0.00076 

1.27667 

3.9714 

0.0427336 

0.02330 

1.392 

0.00134 

1.07667 

2.6943 

0.0353660 

0.02145 

1.372 

0.QQ151 

1.07593 

2.6205 

0.0201637 

0.01747 

1.30 6 

0.00225 

1.06649 

1.9153 

0.0150331 

0.01606 

1.27b 

0.00263 

1.06087 

1.6195 

0.0122939 

0.01534 

1.257 

0.00333 

1.05661 

1.4467 

0.0105456 

0.01466 

1.245 

0.00379 

1.05362 

1.3316 

0.0093149 

0.01457 

1.237 

0.00423 

1.05096 

1.2479 

0.0063929 

0.01436 

1.232 

0.00464 

1.04674 

1.1641 

0.0070684 

0.01411 

1.229 

0.00541 

1.04506 

1.0929 

0.0061976 

0.01399 

1.231 

0.00615 

1.04215 

1.0304 

0.0055437 

0.01396 

1.237 

0.00665 

1.03972 

0.9646 

0.0050369 

0.01396 

1.246 

0.00754 

1.0 3765 

3 .9499 

0.0046359 

0.01404 

1.256 

0.00622 

1.03566 

0 .9223 

0.0043031 

0.01412 

1.268 

0.00669 

1.03427 

0.6999 

0. 00 40244 

0.01422 

1.261 

0.00956 

1.03286 

0.6622 

0.0037664 

0.01433 

1.295 

0.0102? 

1.03159 

0.0673 

0.0035803 

0.01446 

1.310 

0.01006 

1.03044 

0.0545 

0.0033996 

0.01460 

1.325 

0.01155 

1.02936 

0.6435 

0.0032400 

0.01475 

1.341 

0.0122Z 

1.02642 

0 .6339 

0.0030974 

0.01490 

1.357 

0.01269 

1.02752 

0.0255 

0.0029692 

0.01506 

1.373 

0.01357 

1.02669 

0.6181 

0. 0 G 26532 

0.01523 

1.369 

0.01425 

1.02592 

0.6115 

0.0027476 

0.01540 

1.406 

0.01494 

1.02520 

0.6056 

0.0026510 

0.01556 

1.423 

0.01563 

1.02452 

0.6003 

0.0025622 

0.01575 

1.440 

0.01633 

1.02369 

0.7956 

0.0024602 

0.01593 

1.45 7 

0.01704 

1.02329 

0.7914 

0.0024042 

0.01611 

1.474 

0.01775 

1.02272 

0.7075 

0.0023335 

0.01630 

1.491 

0.01847 

1.02216 

0.7841 

0.0022676 

0.01646 

1.506 

0.01916 

1.02166 

0.7620 

0.0022060 

0.01665 

1.525 

0.01990 

1.02119 

0.7789 

0.0021461 

0.01665 

1.542 

0.02064 

1.02073 

0.7761 

0.0020937 

0.01704 

1.559 

0 .02136 

1.02030 

0.7736 

0.0020424 

0.01723 

1.576 

0.02213 

1.01966 

0.7713 

0.0019940 

0.01743 

1.593 

0.02269 

1.01946 

0.7694 

0.0019461 

0.01762 

1.610 

0.02365 

1.01910 

0.7676 

0.0019046 

0.01761 

1.627 

0.02441 

1.01673 

0.7660 

0.0016633 

0.01601 

1.644 

0.02516 

1.01636 

0.7646 

0.0016239 

0.01620 

1.661 

0.02595 

1.01604 

0.7634 


* TWO-PHASE BOUNOARY 


297 



C-Zq 


THERMODYNAMIC PROPERTIES OF OXYGEN 


650 PSIA ISOBAR 


TEMPERATURE 

VOLUME 

ISOTHERM 

DERIVATIVE 

1 5 OCH ORE 
DERIVATIVE 

INTERNAL 

ENERGY 

ENTHALPY 

ENTROPY 

Sr C P 

VELOCITY 
OF SOU NO 

DEG. R 

CU FT/LB 

CU FT-PSIA/IB 

PSIA/R 

BTU/LB 

BTU/LB 

BTU/L8-R 

BTU / LB -R 

FT/SEC 


* 98.755 

0 . Q 1223 

2130.74 

316.2 

- 63.115 

- 61.643 

0.50224 

0.266 

0.397 

3833 

LOO 

0.01226 

2106.67 

315.0 

- 82.625 

- 61.149 

0.50721 

0.265 

0.397 

3619 

105 

0.01238 

2012.67 

302.4 

- 80.657 

- 79.167 

0.52655 

0. 261 

0.396 

3763 

110 

0.01249 

1921.11 

290.1 

- 78.689 

- 77.186 

0.54496 

0.257 

0 .396 

3705 

115 

0.01261 

1632.13 

276.3 

- 76.723 

- 75.205 

Q .56259 

0.253 

0 .396 

3646 

120 

0.01273 

1745.67 

266 . 6 

- 74.757 

- 73.224 

0.57945 

a .249 

0.396 

3556 

125 

0.31286 

1661.67 

255 . 7 

- 72.791 

- 71.243 

0.59562 

0.246 

0.396 

3524 

130 

0.01299 

1580.06 

244.9 

- 70.825 

- 69.262 

0.61116 

0.242 

0.396 

3461 

135 

0.01312 

1503.83 

234.5 

- 68.859 

- 67.260 

0.62612 

0.239 

0.397 

3 396 

mo 

0.01326 

1423.87 

224.4 

- 66.891 

- 65.295 

0.64055 

0.236 

0.397 

3333 

145 

0.01340 

1349.13 

214.7 

- 64.922 

- 63.309 

0.65449 

0.233 

0.397 

3267 

150 

0.01354 

1276.55 

205.3 

- 62.950 

- 61.320 

0 .66796 

0.230 

0.396 

3200 

155 

0.31369 

1206 .06 

196.2 

- 60.975 

- 59.327 

0.66105 

0.227 

0.399 

3133 

160 

D . 01385 

1137.66 

187.4 

- 58.997 

- 57.330 

0.69373 

0.225 

0.400 

3064 

165 

0.01401 

1071.22 

178.9 

- 57.013 

- 55.327 

0.70605 

0.222 

0.401 

2995 

170 

C . 01418 

1006.70 

170. 7 

- 55.024 

- 53.317 

0.71605 

0.220 

0.403 

2924 

175 

0.01435 

944.05 

162.7 

* 53.027 

- 51.300 

0.72975 

0.217 

0.404 

2653 

100 

0.01453 

663.20 

155 . 0 

- 51.022 

- 49.273 

0.74117 

0.215 

0.406 

2761 

185 

0.01472 

624.10 

147.5 

- 49.007 

- 47.235 

0.75234 

0.213 

0.409 

2706 

190 

0.01492 

766.66 

140.3 

- 46 . 96 3 

- 45.164 

0.76326 

0.211 

0.412 

2 635 

195 

0.01513 

710.59 

133.2 

* 64.939 

- 43.116 

0.77401 

0.209 

0.415 

2560 

200 

0.01535 

656.67 

126.4 

- 42.681 

- 41.034 

0.76457 

0.207 

0.419 

2464 

205 

0.01558 

603.96 

119.6 

• 40.804 

- 36*926 

0.79497 

0.205 

0.423 

2407 

210 

0.31563 

552.71 

113.3 

* 36.703 

- 36.797 

0.60524 

0.203 

0.429 

2328 

215 

0.01610 

502,87 

106.9 

- 36.574 

- 34.637 

0.61541 

0.201 

0.435 

2246 

22 0 

0.01636 

454.39 

100.7 

- 34.412 

- 32 . 44 C 

0.82551 

0 . 199 

0.443 

2165 

225 

0.01669 

407.23 

94.6 

- 32.211 

- 30.201 

0.63557 

0 . 197 

0.452 

2060 

230 

0.01703 

361.36 

66.5 

- 29.960 

- 27.910 

0.64563 

0.195 

0.463 

1992 

235 

0.01741 

316.13 

82.6 

- 27.620 

- 25.524 

0.65569 

0 . 199 

0.463 

1893 

24 0 

0 . Q 1763 

276.56 

76.5 

- 25.219 

- 23.073 

0.86622 

0 . 197 

0.497 

1796 

245 

0.01630 

234.66 

70 . 9 

- 22.726 

- 20.523 

0.67673 

a . 196 

0.521 

1700 

250 

0.01665 

194.46 

64.7 

- 20.118 

- 17.650 

0.88753 

0.195 

0.549 

1591 

25 5 

0.01950 

155.21 

58.3 

- 17.353 

- 15.006 

0.69679 

0.196 

0.569 

1471 

260 

0.02030 

116.45 

52.1 

- 14.348 

- 11.905 

0.91064 

0.197 

0.659 

1344 

26 5 

0.02139 

76. 72 

44.4 

- 10.947 

- 6.373 

0.92429 

0.200 

0.763 

1171 

270 

0.02310 

40.40 

35.6 

- 6.715 

- 3.934 

0.94066 

0.207 

1.043 

972 

♦ 272.762 

0.02499 

17.50 

30.1 

- 3.260 

- 0.253 

0.95444 

0.220 

1.647 

625 

• 272 . 762 

0.06592 

7.66 

6.2 

20.961 

26.916 

1.06140 

0.245 

2.165 

561 

275 

0.07362 

14.33 

7.1 

23.568 

32.449 

1.07431 

0.226 

1.195 

593 

200 

0.06425 

23.61 

5.9 

26.914 

37.054 

1.09092 

0.210 

0.745 

624 

205 

0.09211 

30.81 

5.2 

29.251 

40.336 

1.10254 

0. 200 

0.566 

646 

290 

0.09873 

36.64 

4.7 

31.172 

43.056 

1.11200 

0.194 

0.506 

666 

29 5 

0.10463 

42.15 

4.3 

32.855 

45.449 

1.12016 

0.169 

0.454 

666 

300 

0.11003 

46.96 

4 . 0 

36.363 

47.626 

1.12750 

0.165 

0.419 

702 

310 

0 . L 1965 

55.61 

3.6 

17.132 

51.557 

1.14039 

0.179 

0.372 

731 

320 

0.12677 

63.30 

3.3 

39.615 

55.114 

1.15169 

0.175 

0.342 

757 

330 

0.13709 

70.34 

3 . 0 

41,924 

58.425 

1.16186 

0.172 

0.321 

760 

340 

0.14497 

76.90 

2.6 

44.111 

61.560 

1.17124 

0. 170 

0.306 

901 

35 0 

0.15251 

63.06 

2.6 

46*205 

64.562 

1.17994 

0.166 

0 .295 

622 

360 

0.15976 

66.96 

2.5 

68.229 

67.461 

1.16611 

0.167 

0 .285 

640 

370 

0.16663 

94.60 

2.4 

50.197 

70.277 

1.19563 

0.165 

0.276 

858 

380 

0.17370 

100.02 

2.3 

52.119 

73.026 

1.20316 

0.164 

0.272 

675 

390 

0.16041 

105.27 

2.1 

56.003 

75.718 

1.21015 

0 . 164 

0.267 

892 

40 0 

0.16700 

1 IQ » 37 

2.1 

55.654 

76.362 

1.21664 

0 . 16 3 

0.262 

909 

410 

0.19347 

115.33 

2 . 0 

57,679 

80.965 

1.22327 

0.162 

0.256 

923 

420 

0.19964 

120.17 

1.9 

59.461 

63.534 

1.22946 

0 . 162 

0.255 

936 

430 

0.20612 

124.91 

1.6 

61.262 

66.071 

1.23543 

0 . 161 

0.252 

952 

44 0 

0.21233 

129.56 

1.8 

63.026 

68.562 

1.24120 

0.161 

0 . 25 □ 

966 

45 0 

0.21646 

134.12 

1 . 7 

64.774 

91.069 

1.24679 

a . 160 

0.246 

960 

46 0 

0.22454 

136.62 

1.7 

66.509 

93.536 

1.25221 

a . 160 

0.246 

993 

470 

0.23056 

143.04 

1.6 

66.233 

95.963 

1.25746 

0. 160 

0.244 

1006 

400 

0.23653 

147.41 

1.6 

69.945 

96.415 

1.26260 

a .160 

0.242 

1019 

49 0 

0.24246 

151.71 

1.5 

71.649 

100.632 

1.26756 

0.159 

0.241 

1031 

50 0 

0.24634 

155.97 

1*5 

73.345 

103.236 

1.27244 

a .159 

0.240 

1043 

510 

0.25419 

160.19 

1.4 

75.034 

105.629 

1.27718 

0.159 

0.239 

1055 

520 

0.26300 

164.36 

1.4 

76.716 

106.011 

1.28160 

0.159 

0.236 

1067 

530 

0.26576 

166.50 

1.4 

76.394 

110.364 

1.26632 

0.159 

0.237 

1078 

54 0 

0.27154 

172.60 

1.3 

60.066 

112.749 

1.29074 

0.159 

0.236 

1090 

55 0 

0.27726 

176.66 

1.3 

61.735 

115.107 

1.29507 

0 . 159 

0 .235 

1101 

56 0 

0.28296 

160.70 

1.3 

63.401 

117.459 

1.29931 

0.159 

0.235 

1112 

570 

0.28664 

184. 71 

1.3 

85.063 

119.605 

1.30346 

0 . 159 

0.234 

1122 

580 

0.29430 

168.70 

1.2 

66.724 

122.147 

1.30753 

0 . 159 

0.234 

1133 

590 

0.29994 

192.66 

1.2 

86.383 

124.464 

1.31153 

0 . 159 

0.234 

1144 

600 

0.30556 

196.60 

1.2 

90.040 

126 .616 

1.31545 

0 . 160 

0.233 

1154 
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C-2a 


THERMO OYNAMIC PROPERTIES OF OXYGEN 


650 PSIA ISOBAR 


TEMPERATURE OENSITY 
DEG. R L8/CU FT 


V(OH/DV) p V(OP/OU> V -V(DP/OV^ 
BTU/L.6 PSIA-CU FT/BTU PSIA 


iDv/OTyv thermal viscosity thermal oielectric 

CONOUCT IVIT Y OIFFUSIVITY CONSTANT 

l/OEG. R 8TU/FT-HR-R LB/FT-S£C SQ FT/MR 

x ir 


• 98.755 

81.73587 

100 

81.54987 

105 

60.60050 

110 

60.04736 

115 

79.29014 

120 

78.52839 

125 

77.76169 

130 

76.98956 

13S 

76.21147 

140 

75.42680 

145 

74.63491 

15 0 

73.83504 

155 

73.02637 

160 

72.20797 

165 

71.37878 

170 

70.53763 

175 

69.68315 

180 

68.81382 

165 

67.92786 

190 

67.02323 

195 

66.09757 

200 

65.14809 

205 

64.17150 

210 

63.16386 

215 

62.12043 

220 

61.03536 

225 

59.90140 

230 

58.70932 

235 

57.43403 

240 

56.09081 

245 

54.64237 

250 

53.05948 

255 

51.29273 

260 

49.25186 

265 

46.75227 

270 

43.28109 

1 272.762 

40.02139 

272.762 

15.16965 

275 

13.58320 

260 

11.86901 

205 

10.85635 

290 

10.12818 

295 

9.55761 

300 

9.08827 

310 

6.34392 

320 

7.76563 

33 0 

7.29437 

340 

6.89799 

35 0 

6.55700 

360 

6.25866 

370 

5.99414 

38 0 

5.75710 

39 0 

5.54281 

40 0 

5.34767 

410 

5.16883 

420 

5.00405 

430 

4.85151 

44 0 

4.70971 

450 

4.57740 

46 0 

4.45354 

470 

4.33724 

480 

4.22776 

49 0 

4.12443 

500 

4.02670 

510 

3.93400 

520 

3.84612 

530 

3.76246 

540 

3.68274 

55 0 

3.60668 

560 

3.53401 

570 

3.46448 

580 

3.39787 

590 

3.33399 

60 0 

3.27267 


217.03 

14.611 

216.26 

14.55 8 

213.14 

14.337 

209.99 

14.109 

206.78 

13.875 

203.53 

13.634 

200.22 

13 .388 

196.85 

13.137 

193.43 

12.882 

189.95 

12.623 

186.39 

12 .360 

182.77 

12 .095 

179.08 

11.828 

175.31 

11 .55 9 

171 .46 

11 .289 

167.52 

11 .019 

163.49 

ID .748 

159.37 

10.476 

155.14 

10.20 5 

150. 80 

9.934 

146.35 

9.664 

141.77 

9.393 

137.05 

9.121 

132.20 

8.849 

127.18 

8.574 

122.00 

8,295 

116.63 

8.009 

111.07 

7 .713 

106.61 

7.254 

100.65 

b .914 

94.38 

6.611 

87.62 

5.238 

80.41 

5.808 

72.60 

5.367 

63.19 

4.752 

51.27 

3 .97 4 

43.0b 

3.409 

30.77 

2.20? 

32.79 

2.311 

35.63 

2.357 

38.07 

2.378 

40.26 

2.392 

42.30 

2 .400 

44.22 

2 .406 

47.85 

2.411 

51.27 

2.411 

54.54 

2 .40 8 

57.70 

2.403 

60.77 

2.397 

63.76 

2.391 

66.69 

2.384 

69.57 

2.378 

72.39 

2.372 

75.18 

2.365 

77.92 

2.360 

80.63 

2.354 

83.32 

2.348 

85.97 

2.343 

88.61 

2.338 

91.22 

2.333 

93.82 

2.328 

96.40 

2.323 

98.97 

2.318 

101.54 

2.313 

104.09 

2 .308 

106.64 

2.303 

109.18 

2 .29 9 

111.72 

2.294 

114.26 

2.289 

116.80 

2.284 

119.35 

2.279 

121. 89 

2.274 

124.44 

2.268 

126.99 

2.263 


174157.88 

0.0018273 

171815.20 

0.0010335 

162624.77 

0.0010594 

153779.66 

0.0018867 

145269.60 

0.0019156 

137984.50 

0.0019462 

129214.44 

0.001978 7 

121649.65 

0.0020133 

114380.57 

0.0020503 

107397.78 

0.0020099 

100692.07 

0.0021324 

94254.41 

0.0021782 

88075.95 

0.0022276 

82148.05 

0.0022812 

7 6462.27 

0.0023395 

71010,39 

0. 0026032 

65784.41 

0.0024730 

60776.57 

0.0025499 

55979,37 

0.0026349 

51385.57 

0.0027296 

46988.26 

0.0020354 

42780.83 

0.0029546 

38757.10 

0.0030898 

34911.33 

0.0032445 

31238.34 

0.0034229 

27733.67 

0.0036312 

24393.82 

0.0038773 

21216.65 

0. OC 41725 

18271.39 

0.0045326 

15513.33 

0.0049342 

12834.35 

0.0055229 

10318.14 

0.0062707 

7961.02 

0.0073254 

5735.23 

0.0090795 

3680.40 

0.0120705 

1748.51 

0.0203515 

700.51 

0.0428992 

116.47 

0.0703634 

194.63 

0.0364436 

280.28 

0.0209154 

334.44 

0.0154511 

373.08 

0.0125696 

402.88 

0.0107439 

426.95 

0. DO 94651 

463.98 

0.0077656 

491.56 

0.0066690 

513.09 

0.0050922 

530.45 

0.0053076 

544.77 

0.0040488 

556.80 

0.0044771 

567.04 

0.0041607 

575. es 

0.0039079 

583.50 

0. 0036038 

590.20 

0.0034009 

596.11 

0.0033174 

601.34 

0.0031652 

606.01 

0. OC 30289 

610.19 

0.0029061 

613.94 

0.0027947 

617.33 

0.0026932 

620.40 

0.0026001 

623.19 

0.0025144 

625.74 

0.0024352 

628.06 

0.0023618 

630.20 

0. 0022934 

632.16 

0.0022295 

633.96 

0.0021697 

635.63 

0.0021136 

637.17 

0. 0020608 

638.60 

0.0020109 

639.93 

0. 0019638 

641.17 

0.0019192 

642.32 

0.0018768 

643.40 

0.0018366 


0.11193 

42.537 

0.11158 

41.534 

0.11012 

3 7.762 

0.10058 

34.366 

0.1969b 

31.309 

0.10526 

28.556 

0.10354 

26.078 

0.10174 

23.647 

0.09990 

21.638 

0.09801 

20.029 

0.09606 

1 8 . 40 1 

0.09412 

16.934 

0.09213 

15.612 

0.09010 

14.422 

0.08606 

13.349 

0.06599 

12.362 

0.06390 

11.510 

0.08179 

10.723 

0.07967 

10.013 

0.07753 

9.372 

0.07536 

0.792 

0.07322 

8.267 

0.07103 

7.792 

0.06684 

7.360 

0.06662 

6.967 

0.06438 

6 . 60 6 

0.06212 

6.260 

0.05963 

5.977 

0.05747 

5.726 

0.05510 

5.504 

0.05267 

5.272 

0. 05015 

5.023 

0.04752 

4.766 

0.04470 

4.403 

0.04153 

4.155 

0.04051 

3.736 

0.04405 

3.378 

0.03063 

1.520 

0.02256 

L.443 

0.01841 

1.368 

0.01607 

1.330 

0.01602 

1.307 

0.01550 

1.292 

0.01515 

1.262 

0.01473 

1.271 

0.01451 

1.269 

0.01441 

1.271 

0.01439 

1.277 

0.01461 

1.285 

0.01447 

1.295 

0.01454 

1.30 7 

0.01463 

1.320 

0.01474 

1.333 

0.01466 

1.347 

0.01500 

1.362 

0.01514 

1.377 

0.01529 

1.393 

0.01545 

1.406 

0.01561 

1.424 

0.01578 

1.441 

0.01595 

1.45 7 

0.01612 

1.474 

0.01630 

1.490 

0.01648 

1.5Q7 

0.01663 

1.52 3 

0.01662 

1.540 

0.01701 

t.557 

0.01720 

1.574 

0.01739 

1.590 

0.01756 

1.60 7 

0.01777 

1.624 

0.01796 

1.641 

0.01815 

1.65 7 

0.01834 

1.674 


0.00345 

1.57004 

0.00345 

1.56854 

0.00344 

1.56253 

0.00342 

1.55649 

0.00341 

1.55044 

0.00336 

1.54437 

0.00336 

1.53828 

0.00333 

1.53215 

0.00331 

1.52600 

0.00327 

1.51961 

0.00324 

1.51358 

0.00320 

1.50730 

0.00316 

1.50096 

0.00312 

1.49459 

0.00306 

1.48814 

0.00303 

1.46161 

0.00296 

1.47500 

0.00293 

1.46630 

0.00287 

1.46149 

0.00281 

1.45455 

0.00275 

1.44746 

0.00268 

1.44025 

0 * 00261 

1.43283 

0.00254 

1.42521 

0.00246 

1.41735 

0.00238 

1.40920 

0.00229 

1.40072 

0.00220 

1.39184 

0.00207 

1.38238 

0.00198 

1*37246 

0.00185 

1.36163 

0.00172 

1.35026 

0.00157 

1.33744 

0.00138 

1.32272 

0.00116 

1.3C465 

Q. 00090 

1.26030 

0.00060 

1.25753 

0.00093 

1.09290 

0.00139 

1.06292 

0.00208 

1.07221 

0.00264 

1.06592 

0.0031 3 

1.06140 

0.00357 

1.05788 

0.00398 

1.05498 

0.00475 

1.05041 

0.00547 

1.04686 

0.00615 

1.04397 

0.00681 

1*04155 

0.00746 

1.03947 

0.00810 

1.0 3765 

0.00872 

1.0 3604 

0.00935 

1.03460 

0.00997 

1.03330 

0.01060 

1.03211 

0 .01122 

1.03103 

0.01186 

1.03003 

0.01249 

1.02910 

0.01313 

1.02824 

0.01377 

1*02744 

0.01442 

1.02669 

0.01507 

1.0 2599 

0.01573 

1.02533 

0.01639 

1.02470 

0.01706 

1.02411 

0.01771 

1.02356 

0.01839 

1.023D2 

0.01908 

1.02252 

0.01978 

1.02204 

0. 0204 7 

1.0 2158 

0.02118 

1.02114 

0.02188 

1.02072 

0.02259 

1.02032 

0.02331 

1.01994 

0.02403 

1.0 1957 


* TWO-PHASE 30UN0ARY 


PRANDTL 

NUMBER 


5.4252 

5.3132 

4.8924 

4.5141 

4.1735 

3.6677 

3.5921 

3.3442 

3.1211 

2.9205 


2.7402 

2.5766 

2.4337 

2.3043 

2.1891 

2.0669 

1.9968 

1.9176 

1.6495 

1.7911 

1.7423 
1.7027 
1.6722 
1.6509 
1.6369 
1.6369 
1.6457 
1 .6669 
1.7337 
1.7859 

1 .8782 
1.9830 
2.1275 
2.3802 
2.7476 
3 .4645 
5.0992 
3.8675 
2.7510 
1.9940 
1.6706 
1.4865 

1.3634 
1.2748 
1 .1546 
1.0760 
1 .0204 
0.9767 
0.9462 
0 .9202 
0.8996 
0.8628 

0.6683 
0.6558 
0.6450 
0 .6356 
0.6273 
D.8199 
0.8134 
0.8075 
0.6023 
0 .7975 

0 .7933 
0.7695 
0 .7 871 
0.7637 
0.7806 
0.7776 
0 .7753 
0.7731 
0.7711 
0.7694 

0.7678 

0.7664 
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C-2 a 


therhoqynahic properties of oxygen 


700 PS1A ISOBAR 


TEMPERATURE 

VOLUME 

ISOTHERM 

ISOCHORE 



DERIVATIVE 

DERIVATIVE 

DEG. R 

CU FT/LB 

CU ft-psia/lb 

3 SIA/R 


* 96.826 

0.01223 

2133.82 

316.3 

100 

0.01226 

2111.33 

315.2 

105 

0.01237 

2017.20 

302.6 

110 

0.01249 

1925.70 

290.6 

115 

0.01261 

1836.79 

276.5 

120 

0.01273 

1750.41 

267.0 

125 

0.01285 

1666.49 

255.9 

130 

0.01298 

1584.98 

265.2 

135 

0.01312 

1505.81 

2 34.6 

160 

0.01325 

1426.93 

224.7 

165 

0.01339 

1354.28 

215.0 

150 

0.01356 

1281.80 

205.6 

155 

0.01369 

1211.43 

196.5 

160 

0.01366 

1143.11 

167.7 

165 

0.01400 

1076.77 

179.2 

170 

0.01417 

1012.37 

171.0 

175 

0.01436 

949.84 

163.0 

16 0 

0.01652 

669.11 

155.3 

165 

0.01471 

630.16 

147.9 

19 0 

0.01691 

772.87 

140.7 

195 

0.01511 

717.23 

133.6 

200 

9.01533 

663.17 

126.6 

205 

0.01556 

610.66 

120.2 

210 

0.01561 

559.57 

113.0 

215 

0.01607 

509.96 

107.5 

220 

0.01635 

461.66 

101.3 

225 

0.01666 

414.77 

95.2 

230 

0.01699 

369.19 

89.2 

235 

0.01736 

325.76 

63.5 

26 0 

0.01777 

264.56 

77.3 

265 

0.01623 

243.37 

71.7 

250 

0.01876 

203.47 

65.7 

255 

0.01930 

166. 64 

59.5 

260 

0.02016 

126.66 

53.4 

265 

0.02112 

90.03 

66.2 

270 

0.02255 

93.69 

36.3 

275 

0.02555 

16.52 

26.3 

• 276.191 

0.02769 

5.63 

26.3 

• 276.191 

0.05371 

3.06 

10.7 

260 

0.06960 

14.69 

7.6 

265 

0.07077 

23.79 

6.3 

290 

8.00615 

30.69 

5.6 

295 

0.09239 

36.91 

5. 1 

300 

0.09796 

42.25 

4.7 

310 

0.10779 

51*61 

4. 1 

320 

0.11696 

59.61 

3.7 

330 

0.12667 

67.24 

3.6 

36 0 

0.13227 

76.11 

3.1 

350 

0.13951 

60.56 

2.9 

360 

0.16645 

66.67 

2.6 

370 

0.15317 

92.50 

2.6 

36 0 

0.15970 

96.10 

2.5 

390 

0.16616 

103.56 

2.4 

606 

0.17229 

100.73 

2.3 

610 

0.17640 

113.62 

2.2 

620 

0.10441 

110.76 

2.1 

630 

0.19136 

123.63 

2.0 

660 

0.19616 

128.37 

1.9 

650 

0.20195 

133.03 

1.9 

66 0 

0.20766 

137.60 

1.8 

670 

0.21331 

162.11 

1.6 

660 

0.21092 

146.55 

1.7 

69 0 

0.22447 

150.93 

1.7 

500 

0.22999 

155.25 

1.6 

510 

0.23567 

159.53 

1.6 

520 

0.26091 

163.76 

1.5 

530 

0.26632 

167.95 

1.5 

56 0 

0.25171 

172.11 

1.5 

550 

0.25707 

176.23 

1.4 

56 0 

0.26240 

160.31 

1.4 

570 

0.26771 

164.37 

1.4 

580 

0.27300 

166.60 

1.3 

590 

0.27627 

192 .41 

1.3 

600 

0.26352 

196.39 

1. 3 


INTERNAL 

ENERGY 

ENTHALPY 

ENTROPY 

c p 

BTU/LS 

8TU/LB 

BTU/LB-R 

8TU / LB -R 


-63.107 

-61.522 

0.50232 

0. 266 

0.396 

-62.645 

-61*056 

0.50700 

0.265 

0.396 

-60*676 

-79.075 

Q . 52633 

0. 261 

0.396 

-78.713 

-77.094 

0.54476 

0.257 

0.396 

-76.746 

-75.114 

0.56237 

0.253 

0.396 

-74.764 

-73.134 

0.57922 

0.249 

0.396 

-72.820 

-71.154 

0.59536 

0.246 

0.396 

-70.656 

-69.173 

0.61092 

0.242 

0.396 

-66.892 

-67.192 

0.62567 

0.239 

0.396 

-66.926 

-65.209 

0.64030 

0*236 

0.397 

-64.959 

-63.223 

0.65423 

0.233 

0.397 

-62.990 

-61.235 

0.66771 

0.230 

0.396 

-61.016 

-59.244 

0.66077 

0.227 

0.399 

-59.062 

-57.240 

0.69344 

0.225 

0.400 

-57.062 

-55.247 

0.70575 

0.222 

0.401 

-55.076 

-53.240 

0.71774 

0.220 

0.402 

-53.003 

-51.224 

0.72962 

0.217 

0.404 

-51*002 

-49.200 

0.74063 

0.215 

0.406 

-49.072 

-47.165 

0.75198 

0.213 

0.406 

-67.050 

-45.116 

0*76290 

0.211 

0.411 

-45.014 

-43.055 

0.77362 

0.209 

0.414 

-42.963 

-40.976 

0*76415 

0.207 

0.416 

-40.692 

-36.075 

6.79453 

0.205 

0.422 

-36.000 

-36.750 

0.60677 

0. 203 

0*426 

-96.660 

-34.997 

0.01690 

0.201 

0.434 

-34.529 

-32.409 

0.62696 

0. 199 

0.441 

-32.366 

-30.161 

0.63697 

0.197 

0.450 

-30.165 

-27.903 

0.66696 

0*196 

0.461 

-27.704 

-25.533 

0.65517 

0.199 

0.479 

-25.405 

•23.101 

0.66561 

0.197 

0*492 

-22.943 

-20.500 

0.67581 

0.196 

0.515 

-20.375 

-17.944 

0.66666 

0.195 

0.541 

-17.667 

-15.155 

0.69750 

0.195 

0.576 

-14.752 

-12.142 

0.90920 

0.196 

0.635 

-11.512 

-6.775 

0.92203 

0.199 

0.717 

-7*666 

-4.765 

0.93702 

0.20 4 

0.697 

-2.010 

1*301 

0.95926 

0.222 

1.632 

0*625 

4.414 

0.97055 

0.238 

4.334 

17.519 

24.461 

1.04322 

0.267 

5.796 

23.547 

32.491 

1.07206 

0.225 

1.190 

26.899 

37.110 

1.86644 

0.209 

0.759 

29.293 

40.460 

1.10010 

0.210 

0.601 

31.255 

43.234 

1.10959 

0.193 

0.516 

32.976 

45.674 

1.11779 

0. 166 

0.463 

35.979 

49.952 

1.13162 

0.162 

0.399 

36.624 

53.735 

1.14364 

0.177 

0.361 

61.049 

57.206 

1.15452 

0.174 

0.335 

43.322 

66.467 

1.16425 

0. 171 

0.317 

45.465 

63.566 

1.17324 

0.169 

0.304 

47.565 

66.549 

1.16164 

0.167 

0.293 

49.560 

69.434 

1.16955 

0.166 

0.264 

51.542 

72.242 

1.19704 

0.165 

0.277 

53.460 

74*965 

1.20416 

0. 164 

0.272 

55.342 

77*675 

1.21097 

0.163 

0.267 

57.194 

60*319 

1.21750 

0. 163 

0.262 

59.119 

62*923 

1.22376 

0. 162 

0.259 

60.622 

65*493 

1.22962 

0. 162 

0.255 

62.605 

66.034 

1.23566 

0.161 

0. 253 

64.371 

90*546 

1.24131 

0. 161 

0.250 

66.122 

93*039 

1.24679 

0. 160 

0.246 

67.660 

95*510 

1.25210 

a . 160 

0.246 

69.566 

97.962 

1.25727 

a . 160 

0.244 

71.302 

100*398 

1.26229 

0.160 

0.243 

73*009 

102*621 

1.26716 

0.159 

0.242 

74*700 

105.230 

1.27195 

0.159 

0.240 

76*400 

107.626 

1.27661 

0.159 

0.239 

78.067 

110.016 

1.26116 

0.159 

0.236 

79*768 

112.394 

1.26561 

0. 159 

0.237 

61*444 

114.765 

1.28996 

0. 159 

0.237 

63*117 

117.129 

1.29422 

0. 159 

0.236 

64*786 

119.467 

1.29639 

0.159 

0.235 

66.453 

121*639 

1.30246 

0. 159 

0.235 

66.116 

124.167 

1.30649 

0. 159 

0.235 

69.761 

126.530 

1.31043 

0. 160 

0.234 


* T MO-PHASE BOUNDARY 


VELOCITY 
OF SOUNO 
FT/SEC 


3 635 
3922 
3766 
3708 
3669 
3589 
3529 
3665 
3602 
3337 

3271 
3205 
3137 
3069 
3000 
2930 
2 859 
2788 
2715 
2662 

2568 
2692 
2616 
2 336 
2259 
2177 
2096 
2007 
1906 
1613 

1720 

1615 

1500 

1376 

1227 

1066 

796 

669 

553 

606 

633 

656 

676 

696 

725 

751 

776 

796 

619 

636 

656 

876 

891 

907 

922 

937 

952 

966 

960 

993 

1006 

1019 

1032 

1066 

1056 

1066 

1079 

1091 

1102 

1113 

1126 

1135 

1165 

1156 
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C-2a 


THERM00YN4MIC PROPERTIES OF OXYGEN 


700 PSIA ISOBAR 


TEMPERATURE 

OENSITV 

V(OH/QV) 

V OP/DU) v 

-V tOP/OVL 

(ov/OTyv 

thermal 

VISCOSITY 

thermal 

DIELECTRIC 

PR AN D TL 






;onouctivity 


3IFFUSIVITY 

CONS T AnT 

NUMbER 

0 EG • R 

LB/CU FT 

BTU/L B 

PSIA-3U FT/BTU PSIA 

t/OEG. R 

9TU/FT-HR-R 

L0/FT-S£O 
X 10 5 

SQ FT/hR 



♦ 98.826 

91.74975 

217.30 

14.609 

174437.11 

0.0018245 

0.11196 

42.608 

0.00345 

1.5 7014 

5.4315 

10 D 

51.57358 

216.58 

14 .559 

172228.79 

0.0018303 

0.11163 

41.661 

0.00345 

1.56873 

5.3258 

105 

60.92532 

213.48 

14.339 

163040.47 

0.0018560 

0.11016 

37.881 

0.00344 

1.56273 

4.9041 

110 

50.07337 

210.33 

14 . ill 

154197.51 

0*0018830 

0 . 1 0664 

34.477 

0.00343 

1.55670 

4.5250 

115 

79.31739 

207.14 

13.876 

145689.66 

0« 0019116 

0.10703 

31.413 

0.00341 

1.55066 

4.1839 

120 

78.55699 

203.90 

13.636 

137536.84 

0.0019419 

0.10535 

28.655 

0.00339 

1.54460 

3.8771 

125 

77.79174 

200.61 

13.390 

129639.12 

0.0019741 

0.10361 

26.171 

0.00336 

1.53851 

3 .6008 

130 

77.02116 

197.26 

13.139 

122076.75 

0.0020063 

0.10102 

23*934 

0.00334 

1.53240 

3.3522 

135 

76.24473 

193.85 

12 .884 

114810.16 

0*0020449 

0.09996 

21.920 

0.00331 

1.52626 

3.1285 

1<*0 

75.46165 

190.38 

12.625 

107829.95 

0.0020860 

0 .09810 

20.107 

0.00328 

1.52009 

2.9274 

145 

74.67190 

186. 65 

12.363 

101126.91 

0.0021259 

0.09616 

19.473 

0.00324 

1.51387 

2.7466 

150 

73.57413 

183.25 

12.098 

94692.02 

0.0021711 

0.09422 

17.002 

0.00321 

1.50761 

2.5844 

155 

73.06774 

179.57 

11 . 832 

08516.43 

0.0022199 

0.09224 

15.677 

0.00317 

1.50130 

2.4391 

160 

72.25181 

175.02 

11 .563 

82591.53 

0.0022727 

0.39322 

14.483 

0.00312 

1.49493 

2.3092 

165 

71.42534 

171.99 

11.294 

7 6908.88 

0.0023301 

0.06016 

13.406 

0.00306 

1.40850 

2.1934 

170 

70.58715 

166.08 

11. 024 

71460.27 

0.0023927 

0.08612 

12.436 

0.00303 

1.48230 

2.Q907 

175 

69.73595 

164.08 

10 .754 

66237.73 

0.0024613 

0.06404 

11.561 

0.00296 

1.47541 

2.0001 

190 

68.97024 

159.96 

10 . 484 

61233.51 

0.0025367 

0.06194 

10.772 

0.00293 

1.46873 

1.9206 

195 

67.98931 

155.78 

10.214 

56440.12 

0.0026201 

0*07963 

10.060 

0.00280 

1.46195 

1.8517 

190 

67.08819 

151.48 

9.945 

51850.37 

0.0027127 

0 • 07770 

9.416 

0.00282 

1.45505 

1.7927 

195 

66.16759 

147.06 

9.676 

47457.36 

0.0028161 

0.07556 

8.834 

0.00276 

1.44001 

1.7432 

200 

65.22395 

142.52 

9.40 7 

43254.53 

0. 0029324 

0.07340 

8.309 

0.00269 

1.4400? 

1.7029 

205 

64.25383 

137. 84 

9. 138 

39235.70 

0.0030640 

0.07123 

7.831 

0.00262 

1.43346 

1 .6715 

210 

63.25377 

133.03 

8.868 

35395.23 

0.0032141 

0.06904 

7.397 

0.00255 

1.42589 

1 .6492 

215 

62.21917 

128.07 

8.597 

31727.87 

0.0 Q 33869 

0.06664 

7.003 

0.00248 

1.4 1609 

1.6360 

220 

61.14453 

122.95 

8.322 

28229.29 

0.0035876 

0.06462 

6.644 

0.00240 

1.41002 

1.6325 

225 

60.02305 

117.65 

8.042 

24895.95 

0.0036237 

0.06238 

6.314 

0.00231 

1.40162 

1 .6395 

230 

58.84620 

112. 18 

7.752 

21725.70 

0.0041054 

0.06010 

6.012 

0.00222 

1.39285 

1 .6583 

235 

57.59934 

107. 75 

7.289 

10761.30 

0.0044466 

0.05777 

5.756 

0.00209 

1.36353 

1.7195 

240 

56.26902 

101.94 

5.959 

16012.83 

0.0046268 

0.05543 

5.535 

0.0020 0 

1.37378 

1 .7689 

245 

54.85147 

95.84 

6.661 

13349.30 

0. 0053712 

0.05303 

5.306 

0 .00188 

1.36336 

1.8544 

250 

53.31060 

69.30 

5 . 303 

10846.91 

0.0060531 

0.05056 

5. 068 

0.00175 

1.35210 

1 .9503 

255 

51.60523 

82.39 

5.898 

8506.46 

0.DU69940 

D.046QD 

4.615 

0.00161 

1.33970 

2.0810 

26 0 

49.66295 

74.93 

5.472 

6301.27 

0.0004704 

0.04527 

4.542 

0.00144 

1.32568 

2.2920 

265 

47.34537 

66.19 

4. 90 8 

4262.56 

0. 0106311 

0.04226 

4.234 

0.00125 

1.30907 

2.5844 

270 

44.34569 

55.92 

4.243 

2389.96 

0.0160361 

0.04039 

3.864 

0.00102 

1.28779 

3.5886 

275 

39.14219 

41. 86 

3.253 

646.59 

0.0437460 

0.04302 

3.291 

0.00060 

1.25144 

5.D465 

* 276.191 

36.11172 

36.34 

2.817 

203.38 

0.1192392 

0.05317 

2.995 

0.00034 

1.23058 

8.7891 

* 276.191 

16.61751 

3 0. 72 

2.150 

56.54 

0.1887051 

0.04906 

1.719 

0.00045 

1.11461 

7 .3121 

200 

14.49204 

33.66 

2.336 

215.73 

0.0353494 

0.02301 

1.50 4 

0.00133 

1.06863 

2.7987 

205 

12.69456 

36.25 

2.385 

301.94 

0.0209301 

0.01916 

1.424 

0.00199 

1.07736 

2.0309 

290 

11.60729 

38.63 

2.405 

358.60 

0.0155437 

0.01753 

1.382 

0.0025? 

1.07058 

1.7036 

295 

10.92377 

40.79 

2.417 

399.56 

0.0126577 

0.01665 

1.355 

0.00298 

1.06571 

1.5136 

30 0 

10.20985 

42.61 

2.425 

431.38 

0.0108187 

0.01606 

1.330 

0.0034D 

1.06191 

1.3871 

310 

9.27705 

46.58 

2.432 

478.76 

0.0065610 

0.01542 

1.310 

0.00417 

1.05615 

1.2264 

32 0 

8.57817 

50 .10 

2.433 

513.05 

0.0072004 

0.01506 

1.309 

0.0C487 

1.05184 

1 .1272 

330 

9.02136 

53.45 

2.430 

539.36 

0.0062747 

0.01490 

1.307 

0.00554 

1.0 4843 

1.0593 

340 

7.56028 

56.68 

2.425 

560.32 

0. 0055971 

0.01481 

1.310 

0 .0061 0 

1 • 0 45b0 

1 .0097 

35 0 

7.16916 

59.81 

2.418 

577.47 

0.0050758 

0.01479 

1.315 

0.00680 

1.04320 

0.9717 

360 

6.82806 

62.86 

2.411 

591.77 

0.0046599 

0.01462 

1.323 

0.00741 

1.0 4112 

0.9417 

370 

6.52966 

65.84 

2.40 4 

603.88 

0.0043190 

0.01466 

1.333 

0.00801 

1.03930 

0.9183 

390 

6.26186 

68.77 

2.397 

614.26 

0.0040335 

0.01493 

1.344 

0.00860 

1,03767 

0.8989 

390 

6.02184 

71.63 

2.390 

623.25 

0.0037902 

0.01502 

1.35 7 

0.00919 

1.03621 

0.8825 

400 

5.90410 

74.45 

2.383 

631. 09 

0. OC 35000 

0.01513 

1.370 

0.00978 

1.03406 

0.8685 

410 

5.60525 

77.24 

2.377 

637.99 

0 .C 033962 

0.01525 

1.363 

0.01037 

1.0 3367 

0.0565 

42 0 

5.42257 

79.98 

2.371 

644.09 

0.0032339 

0.01538 

1.398 

0.01097 

1.03257 

0.8459 

43 0 

5.25388 

92.69 

2.365 

649.51 

0.0030693 

0.01552 

1.412 

0.01157 

1.03154 

0.8367 

44 0 

5.09742 

85.38 

2.359 

654.36 

0.0029595 

0.01567 

1.427 

0.01217 

1.0 3059 

0 .8285 

450 

4,95172 

88.03 

2. 353 

658.72 

0. 0026422 

0.01562 

1. 443 

0.01277 

1.02971 

0.8213 

46 0 

4.81558 

90.67 

2.348 

662.64 

0.0027356 

0.01598 

1.456 

0.01338 

1.02888 

0.0148 

470 

4.68794 

93.29 

2.342 

666.20 

0. 0026302 

0*01615 

1.474 

0.01399 

1.02811 

0 .6090 

490 

4.56796 

95.90 

2.337 

669.42 

0.0025407 

0.31631 

1.490 

0.01461 

1.32739 

0 .0038 

49 0 

4.45486 

98.49 

2.332 

672.36 

0.0024663 

0.01648 

1.506 

0.01523 

1.02670 

0.7992 

500 

4.34802 

101.06 

2.327 

675.04 

0. QQ239CQ 

0.01665 

1.523 

0.01586 

1.02656 

0.7950 

510 

4.24686 

103.63 

2.322 

677.50 

0.0023191 

0.01680 

1.539 

0.01646 

1.02544 

0.7923 

52 0 

4.15069 

106.23 

2.317 

679.76 

0.0022530 

0.01699 

1.555 

0.0171 0 

1.02486 

0.7885 

530 

4,05960 

108.76 

2.312 

681.84 

0.0021913 

0.01717 

1.571 

0.01775 

1.02431 

0.7851 

54 0 

3.97285 

111.31 

2.307 

683.75 

0.0021334 

0.01736 

1.588 

0.01840 

1.0 2379 

0.7821 

550 

3.99006 

113.86 

2.332 

685.53 

0 . 0 C 20790 

0.01754 

1.60 4 

0 .01905 

1.02329 

0.7793 

560 

3.11101 

116.41 

2.297 

687.17 

a. 0020278 

0.01773 

1.621 

0.01971 

1.02281 

0 .7769 

570 

3.73542 

118.97 

2.292 

608.70 

0.0019794 

0.01792 

1.63 7 

0.02037 

1.02236 

0.7747 

59 0 

3.66305 

121.52 

2.287 

690.12 

0. 0019336 

o.aisio 

1.654 

0.02103 

1.02192 

0.7727 

590 

3.59369 

124. Q8 

2.291 

691.45 

0.0016903 

0.31829 

1 . 67Q 

0 * 0217 C 

1.02150 

0.7710 

600 

3.52713 

126.64 

2.276 

692.69 

0.0016491 

0. d 1848 

1.687 

0.02237 

1.02110 

0.7694 


* TWO-PHASE BOUNDARY 
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G-2a 


T ME RMDDY NAMl Z PROPERTIES OF OXYGEN 


731.379 PSIA ISOBAR 


TEMPERATURE 

VOLUME 

ISOTHERM 

DERIVATIVE 

ISOCHORE 

OERIVATIVE 

internal 

ENERGY 

ENTHALPY 

ENTROPY 

c v C p 

VELOCITY 
OF SOU NO 

OEC. R 

CU FT7LB 

CU FT-PSIA/LB 

RSIA/R 

dTU/LB 

BTU/LB 

STU/LB-R 

BTU / L 9 -R 

FT/SEC 


* 98. 

871 0.01223 

2135.75 

318.3 

•83.162 

-81.446 

D. 50236 

0.266 

0.396 

3837 

100 

0.01226 

2114.13 

315.4 

•82.658 

-80.998 

0.50687 

0.265 

0.396 

3624 

105 

0.01237 

2020.03 

3 02.7 

•80.692 

-79.017 

0 .52620 

0.261 

0.396 

3 768 

110 

0 .01249 

1928.58 

290.5 

-78.727 

-77.036 

C. 54463 

3.257 

l .396 

3710 

115 

Q .31260 

1839.72 

278.6 

-76.764 

-75.057 

0.56223 

0.253 

0.396 

3651 

12 0 

0.01273 

1753.38 

267.2 

-74.801 

-73.077 

0 .57907 

0 * 249 

0.396 

3591 

12 5 

0.01285 

1669.51 

256.1 

•72.838 

-71.098 

0.59524 

0.246 

0.396 

3530 

130 

0.J1298 

1588.05 

245.3 

-70.875 

-69.118 

0 .61177 

J. 242 

0.396 

3466 

135 

0.01311 

1308.93 

234.9 

•68.912 

-67.137 

0.62572 

0. 239 

0.396 

3404 

14 0 

0.01325 

1432.11 

224. 9 

•66.948 

-65.154 

0.64314 

0.236 

C.397 

3340 

14 5 

Q .01339 

1357.51 

215.2 

•64.983 

-63.170 

0.65436 

3. 233 

0.397 

3274 

150 

0.01353 

1285.09 

205.8 

•63.015 

-61.182 

0.66754 

0.230 

0.396 

3208 

155 

0.01368 

1214.78 

196.7 

•61.045 

-59.192 

0.68059 

0.227 

0.396 

3140 

ISO 

0.01384 

1146.52 

187.9 

-59.071 

-57.197 

0.69325 

0.225 

0.399 

3072 

16 5 

0.01399 

1080.25 

179.4 

-57.092 

-55.197 

0.70556 

0.222 

0.401 

3 Q03 

170 

0.01416 

1015.92 

171.2 

-55.109 

-53.191 

0.71754 

0.220 

0.402 

2 934 

175 

0.01433 

953.46 

163.2 

•53.118 

-51.177 

0.72922 

0.217 

0.404 

2 663 

180 

0.01451 

892.81 

155.6 

-51.120 

-49.154 

0.74361 

3.215 

0*405 

2792 

185 

0.31470 

833.93 

140*1 

-49.112 

-47.121 

0.75175 

0.213 

0.408 

2719 

19 0 

0.01490 

776. 74 

140.9 

-47.093 

-45.076 

0.76267 

0.211 

0.410 

2 646 

195 

0.01510 

721.19 

133.9 

-45.061 

-43.016 

0.77337 

3*209 

0.414 

2572 

200 

0.01532 

667.23 

L27.1 

•43.013 

-40 .939 

0.78389 

0. 207 

0.417 

2 498 

205 

0.01555 

614. 80 

120.5 

-40.947 

-38.841 

0.79425 

0.205 

0.422 

2421 

210 

0.01380 

563.86 

114.1 

-38.86C 

-36.720 

0.80447 

0.203 

0.427 

2344 

215 

Q .31606 

514.35 

107.8 

-36.746 

-34.571 

0.81459 

0.201 

0.433 

2265 

220 

0.01634 

466.23 

101.6 

-34.611 

-32.389 

0.82462 

0.199 

0.440 

2165 

22 5 

0.01664 

419.47 

95.6 

-32.420 

-30.167 

0*83460 

0 . 197 

0.446 

2102 

230 

0.01697 

374.05 

89.6 

-30.195 

-27.897 

0.84458 

G. 196 

0.459 

2016 

235 

0 .01734 

330.55 

83.9 

-27.885 

-25.537 

0.85473 

0 . 199 

0.477 

1917 

240 

0.01774 

289.54 

77.8 

-25.520 

-23.117 

0*86491 

0.197 

0.469 

1824 

24 5 

0.01819 

248.62 

72.2 

-23 * C 75 

-2C .612 

0,87525 

3.196 

0.511 

1732 

25 0 

0.31870 

209.01 

66.2 

-20.531 

-17.998 

0.88581 

0 .195 

0.535 

1629 

25 5 

0.01931 

170 .72 

60.2 

-17.855 

-15.240 

0.89673 

0.195 

0.569 

1518 

26 0 

0.02004 

133.21 

54. 1 

-14.991 

-12.277 

0.93824 

0.196 

0.621 

1398 

26 5 

0.02097 

96.83 

47.2 

-11.835 

-8.995 

0.92074 

C * 1 98 

0 .694 

1254 

270 

0.02228 

61.64 

39.8 

-8.192 

-5.175 

0.93502 

0.202 

0.840 

1089 

275 

0.02461 

26.39 

31.3 

-3.311 

0 .021 

0.95406 

a . 214 

1.357 

860 

28 0 

0.05789 

8.11 

9.7 

20.112 

27.953 

1.05454 

0.244 

2.241 

567 

28 5 

Q .07067 

19.25 

7.2 

25.076 

34.646 

1.37627 

0.216 

0.934 

621 

29 0 

0.07879 

27.00 

6.3 

27.934 

38.605 

1.09205 

0.204 

0.687 

649 

295 

D. 08536 

33. 5S 

5.6 

30.149 

41.709 

1.1J267 

0.197 

0.567 

670 

300 

0.09107 

39.25 

5.1 

32.025 

44.359 

1.11158 

0.191 

0.498 

668 

310 

0. 10101 

49.09 

4.4 

35.217 

48.096 

1.12646 

0.163 

0.418 

721 

32 0 

0.10974 

57.63 

4. 0 

37.978 

52.040 

1.13899 

0.178 

0.374 

748 

33 0 

0.11772 

65.31 

3.6 

40.482 

56.425 

1.15002 

0.175 

0.345 

773 

340 

0.12518 

72.38 

3.3 

42.815 

59.760 

1.16000 

0.172 

0.325 

796 

35 0 

0.13225 

79.00 

3 • 1 

45.024 

62.935 

1.16918 

0.173 

0.310 

817 

360 

0.13902 

8 5.25 

2.9 

47.142 

65.970 

1.17773 

0.168 

0.298 

037 

370 

0.14555 

91.20 

2.8 

49.187 

68.900 

1.16576 

0.167 

0.269 

655 

38 0 

0.15189 

96.91 

2.6 

51.175 

71 .746 

1.19335 

0.166 

0.281 

673 

39 0 

0.15806 

102.40 

2.5 

53.116 

74.523 

1 .28056 

0.165 

0.275 

890 

40 0 

0.16409 

107.73 

2.4 

55.018 

7 7.242 

1.20745 

0.164 

0 .269 

906 

410 

0.17001 

112.89 

2.3 

56.887 

79.911 

1.21404 

G. 163 

0 .265 

922 

420 

0.17582 

117.92 

2.2 

58.728 

82.539 

1.22037 

0.162 

0.261 

937 

430 

6.18154 

122.84 

2.1 

60.544 

85.130 

1.22647 

0. 16 2 

0.257 

952 

44 0 

0.18718 

127.64 

2.0 

62.339 

87 .689 

1.23235 

0.161 

0.254 

966 

45 0 

6.19274 

132.36 

2. 0 

64.117 

9«* .220 

1.23804 

0 . 161 

0.252 

963 

46 0 

0.19825 

136.99 

1. 9 

65.878 

92.727 

1.24355 

0. lfal 

0.250 

993 

470 

Q .20370 

141.54 

1.8 

67,625 

96.212 

1.24669 

a. i6o 

0.24S 

1005 

480 

0.20910 

146.02 

1. 8 

69.360 

97.678 

1.25409 

0.163 

C .246 

1019 

490 

0.21445 

150 .45 

1.7 

71.083 

10b .127 

1.25913 

■J. 16C 

0.244 

1032 

5 J 0 

0.21976 

154.81 

1.7 

72.798 

102.560 

1 .26405 

0.16U 

0 .243 

1044 

510 

0.22503 

159.13 

1. 7 

74.503 

104.980 

1.26964 

0.159 

0.241 

1057 

52 0 

6.23027 

163.40 

1.6 

76.2C2 

107.388 

1.27352 

0.159 

0.240 

1 C 68 

530 

G. 23548 

167.62 

1.6 

77.894 

109.785 

1 • 2 7 SO 8 

3.159 

0.239 

1080 

54 0 

0.24065 

171.81 

1.5 

79.580 

112.172 

1.26255 

0.159 

0.239 

1092 

55 0 

0.24581 

175.96 

1.5 

81.261 

114.551 

1.28691 

t.159 

0.239 

1103 

56 0 

0. 25093 

180 .08 

1.5 

82.939 

116.923 

1.29116 

G. 159 

0.237 

1114 

570 

g. 25604 

184.17 

1.4 

84.612 

119.288 

1.29537 

3.159 

0 .236 

1125 

58 0 

0.26112 

188 • 2 J 

1.4 

86.283 

121.647 

1.29947 

0.159 

0.23b 

1136 

59 0 

C. 26618 

192.26 

1.4 

87.951 

124.031 

1.30350 

3.159 

0.235 

1146 

60 0 

* T NO 

C. 27123 

-PHASE 3OUN0ARY 

196.27 

1.3 

89.618 

126.350 

1.33745 

0. 160 

0.235 

1157 
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C-2 a 


THERHOQY NA M I C PROPERTIES OF 0XT&-N 


731.379 PSIA ISOBAR 


TEMPERATURE 

DENSITT 

v(Dh/dv> p 

V(OP/QU> v 

-V (OP/OV^T 

(DV/DTyv 

THERMAL 

VISCOSITY 

THERMAL 

DIELECTRIC 

PRANJTL 






CONOuCTIVITT 


DIFFUSIVITY 

CONSTANT 

NUMbtK 

DEG. 

R 

LB/CU FT 

8TU/LB 

psia-:u ft/btu psia 

1/ UEG . R 

9TU/FT-HR-R 

Lfl/FT-S^C 
X lli 5 

SQ FT/PR 



* 98 ■ 

,871 

81. 75883 

217.47 

14.60 8 

174ol2.27 

0.6418224 

0.11198 

42.652 

0.0C34e 

1.5 7 0-1 

5.4355 

100 


81.58843 

216.78 

14.560 

172488.17 

0 • Cu 18284 

0.11166 

41.74a 

0. 00345 

1.56805 

5 .3337 

105 


80.84086 

213.69 

14.339 

163301.15 

0 * C u 18539 

0.11021 

37.955 

0 .00344 

1.56285 

4.9114 

110 


80.08965 

210.55 

14.111 

154459.64 

0.0418807 

0 .1U868 

34. 547 

0. 00 3<*3 

1.56683 

4 ,»3l8 

115 


79.33446 

207.37 

13.877 

145953. G7 

0. 6019092 

0.10707 

31.479 

0.00341 

1.5 SCfcC 

4.19,3 

12 0 


78.57490 

2Q4.1J 

13.637 

137771.66 

0. Ol 19393 

C .1054C 

28.716 

0.00339 

1.54474 

3 . d 8 2 9 

125 


7 7.31055 

200.85 

13 .391 

129905.39 

0*0619712 

0.10366 

26.229 

0.0033E 

1 ■ 5 38o6 

3.0462 

13 0 


77,04094 

197.51 

13.140 

122344.62 

0.0 0 20052 

0. 10187 

23.989 

0.00334 

1.532^6 

3.3573 

135 


76.26554 

194. 11 

12.885 

115079.48 

0.0-20415 

C. 10304 

21.972 

0.30331 

1.52643 

3.1333 

1<*0 


75.48379 

196.65 

12 .626 

108100.86 

3. QG208C3 

0.39816 

20.155 

0.00327 

1.42Qc6 

2.9317 


145 

74.69504 

187.13 

12.365 

101399.47 

0. --21219 

0*09624 

10.519 

0.0Q324 

1.5 14-5 

2.7506 

150 

73.89858 

183.54 

12.100 

94966.28 

0. 0021667 

0.09429 

17.045 

0.00321 

1.5 - 70 0 

2.6001 

155 

73.09360 

179.88 

11.834 

56792.47 

3. Ct 22150 

3 . J 9230 

15,717 

0 .OC 31 7 

1 .5 Ol3 0 

2*4424 

16 0 

72.27922 

176.15 

11.566 

82869.41 

0 . U- 22673 

0.09029 

14.521 

0.00313 

1.49515 

2.3122 

16 5 

71.45443 

172.33 

11.297 

77188.68 

0.0023242 

0.06826 

13.443 

0.00308 

1.48873 

2.1962 

170 

70.61809 

168.43 

11.029 

71742. L9 

0* 0 L 23661 

0.0862C 

12 . 47 1 

0.00304 

1.482c 4 

2.-931 

175 

69.76893 

164.44 

10 .758 

66521.65 

1.0024540 

3. 18412 

11.594 

0.00299 

1 . 4 75b 7 

2.-022 

18 0 

68.90546 

160.36 

10 .489 

61519.65 

0. Q- 25266 

0.08203 

13.803 

0.00294 

1 .>*69- G 

1.9224 

195 

68.02602 

156.18 

13.220 

5t»728.60 

0. 0-26109 

0 • u 7 99 2 

10.-89 

0.00268 

1 . 46 2c 4 

1.8531 

19 0 

67.12869 

151.93 

9.952 

52141 .32 

0. 0-27C23 

C .37760 

9.444 

0.00262 

1.45526 

1.7930 

195 

66.21122 

147.50 

9 .684 

47750 .92 

0.0028042 

0.07566 

8.851 

0.00276 

1.44834 

l .7438 

200 

65.27103 

142.98 

9.416 

43550.87 

0. 0-29187 

0.07351 

6.333 

0.00270 

1.44116 

1.7030 

205 

64.30504 

138.34 

3.149 

39535.12 

0* 0 L 30 461 

0.J7135 

7.855 

0.00263 

1.43384 

1 .6712 

210 

63.30963 

133.56 

8.561 

35697.69 

3.0031954 

3 . 36917 

7.421 

0.00256 

1.42621 

l.b482 

215 

62.28044 

128.63 

8.611 

32 u33 . 7 5 

0.0-33647 

0 . 06698 

7.02s 

0.00248 

1 . 4 1 6? 5 

1.6343 

22 0 

61.21216 

123.54 

8.339 

28536.01 

3.0435610 

0.06477 

6.666 

0.00241 

1.4 106 2 

1.6299 

22 5 

60.39828 

118.29 

3.362 

25209.36 

3. Qu 37913 

0.36253 

6.33b 

0.00232 

1.4C21 9 

1.d358 

230 

58.93064 

112.86 

7.776 

22043.20 

3.0040651 

0. 06327 

6.033 

0.00222 

1,39348 

l.e>531 

235 

57.68496 

108.48 

7.311 

19067.74 

0.0043984 

0.05795 

5.773 

0.00211 

1.384c 4 

1 ./111 

240 

56.37834 

102.74 

3.966 

16323.75 

0 * 4 1.47635 

9 . J 5563 

5.554 

0.-CZQ2 

1.3 7 4? 8 

1.7540 

245 

54.97903 

96.73 

3.692 

13668.82 

Q. 0052622 

0 . J5325 

5.328 

G. 00191 

1.J64C9 

1.04-3 

25 0 

53.46296 

90.31 

3.341 

11174.-5 

0. U-59277 

0 . 05062 

5.092 

Q. 00178 

1.35321 

1.9314 

25 5 

51.79226 

83.57 

3 .951 

8842.18 

0.0468078 

0.34829 

4.844 

0.00154 

1.341-6 

2.-545 

260 

49.90427 

76.31 

3.532 

6647.69 

3.0-81436 

3.34562 

4.57b 

0.00147 

1.32741 

2.2442 

265 

47.68130 

67.94 

4.99 8 

4616*99 

O.G1-2209 

0. 04272 

4.279 

0.00129 

1.31147 

2.6040 

270 

44.88934 

SB . 40 

4.366 

2767.10 

0.0143074 

0 . 04-49 

3.931 

0.00137 

1 . 2 91 1> 3 

2.9360 

27 5 

40.63933 

46.53 

3.593 

1J72.63 

0.0291567 

0 .34094 

3.45- 

0.00074 

1.26U2 

4.1155 

280 

17.27269 

32.53 

2.287 

140.16 

0 . 0 b 66 844 

0.33046 

1.654 

0.00079 

1.1 062 3 

4o7S9 

285 

14.15067 

35.14 

2.367 

272.39 

0.0265896 

0.02126 

1.49 9 

0.00161 

1.0 8649 

2.3726 

290 

12 . 69247 

37.65 

2.412 

342.74 

3.0182425 

0.01876 

1.437 

0.00215 

1.37735 

1.9919 

295 

11.71499 

39. 89 

2.42 7 

393.41 

0.0142244 

0.31751 

1.403 

0.00262 

1.3 71iS 

1 .6332 

30 0 

10.98022 

41.96 

2 .43 7 

430.93 

0.0116619 

3.01676 

1.375 

0.00307 

1 . J 66c 0 

1.4721 

310 

9.90040 

45. 51 

2.446 

486.03 

Q.0u91350 

0.31590 

1.349 

0.00384 

1.3 6Q-G 

1 .27 77 

32 0 

9.11264 

49.39 

2.447 

525. 14 

0. OC 75690 

0.01546 

1.335 

0 .00454 

1.0 5513 

1.1626 

33 0 

8.49486 

52 ,80 

2.444 

554.80 

3.0065336 

0.31522 

1.333 

0.00519 

1.15133 

1.-8S7 

34 0 

7.98870 

56.07 

2 .439 

578.26 

3.0057900 

0.01509 

1.331 

0. 00582 

1.0 4822 

1.0304 

35 0 

7.56151 

59.24 

2.43 2 

597.34 

0. Ou 52253 

0. 01504 

1. J35 

8.00643 

1*3 45u 1 

- . 4005 

360 

7.19315 

62.32 

2 .424 

613.19 

3 . 0 u 47792 

0.01505 

1.341 

0.307C2 

1.3 4335 

C .9567 

370 

6.87032 

65.33 

2.417 

626.56 

0*0444 164 

0.01507 

1.354 

0 .00760 

1 . 0 4 1 j 0 

0 .43-3 

360 

6.58372 

68.28 

2.409 

636.00 

0.0041144 

0.01513 

1.360 

0 .0081 8 

1.-3903 

0.9093 

39 0 

6.32664 

71*17 

2.40 2 

647.85 

0. 0 i 36565 

0.01521 

1.371 

0.00875 

1.0 30. 6 

C .3917 

40 0 

6.09404 

74 .02 

2.395 

656.48 

0.0036363 

0.01530 

1.364 

0.00932 

1.03665 

[) • 0 7o 7 

41 0 

5.88207 

76.82 

2.386 

664.04 

0.0434464 

0. 01541 

1.397 

Q.0099G 

1.0 35 Jb 

U ■ 8o 3 8 

42 0 

5.68771 

79.58 

2.381 

670.72 

0.0032775 

0.01554 

1.411 

0.01047 

1.3 34i 8 

C . 8525 

43 0 

5.50852 

82.31 

2.375 

676.65 

3. C - 312 75 

C. 01567 

1.426 

0.01105 

1.333-9 

- .8427 

44 0 

5.34256 

85.01 

2.369 

681.94 

3.0029932 

0.01561 

1.439 

0.01162 

1.332-8 

0.9341 

450 

5.18821 

87.69 

2.363 

666.69 

0.0026721 

0.01596 

1.454 

0.01221 

1.33114 

. 8 c 6 3 

460 

5.04413 

90 .34 

2 .357 

690.97 

0.0127 623 

0.01611 

1. 47 J 

Q.012SC 

1 .3 302 7 

. .3194 

470 

4.90920 

92.97 

2.352 

694.64 

0.0026621 

0.31627 

l .486 

0.01339 

1.02945 

- .0133 

48 0 

4.78246 

95. 59 

2.347 

695.35 

0.0025703 

0.01643 

1.601 

0.01399 

i.ozsob 

0,8078 

490 

4.66310 

98. 19 

2.341 

701.55 

0.0424657 

0.01660 

1.517 

0.4 145 8 

1.32746 

0.0129 

500 

4.55042 

100.78 

2.336 

734.47 

3. Co 24076 

0. 01677 

1.532 

0.01519 

1.32728 

J . 7 934 

510 

4.44380 

103.36 

2.331 

707 .14 

0.4023352 

0.01691 

1.548 

0.01577 

1 * 1) 26o3 

-.*956 

52 0 

4.34272 

105.93 

2 . 326 

709.59 

0.0022677 

0.01709 

1.555 

0.01638 

1.026- 2 

w • 7916 

53 0 

4.24670 

108.50 

2.321 

711.85 

0. 4022047 

0.01727 

1.561 

0.01701 

1.02544 

1 .7 88C 

54 0 

4.15533 

111.06 

2.316 

713.94 

0.0-21457 

0.41746 

1.697 

C. 01763 

1 . 3 24b 9 

- .7047 

55 0 

4.36826 

113.62 

2 .311 

715.8o 

0.0020904 

0.01764 

1.613 

0. 01826 

1 • l) 243 7 

-.7016 

56 0 

3.98515 

116. 15 

2 .305 

717. b5 

3.0020383 

0.01782 

1.629 

0 .01589 

1.02386 

0.7792 

57 0 

3.90571 

115.73 

2.3C0 

719.31 

0. 3Q 19891 

0 .31801 

1 . 64 o 

0.01952 

1.3 23-8 

0 . 7 7o 9 

580 

3.82969 

121.29 

2 .295 

720.85 

3.0419427 

0.31819 

1 .662 

0.02U16 

1.32243 

-.7748 

59 0 

3.75684 

123.9o 

2.289 

722.29 

0.0018987 

0.31838 

1.678 

0.02-81 

1.0 2249 

l .773C 

6d0 

3.08696 

126.42 

2.284 

723.63 

0.0016569 

0.41857 

1.694 

u .02145 

1*322.6 

- .7713 
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C-2a 


THERMOOYNAMIC PROPERTIES OF OXYGEN 


750 PSIA ISOBAR 


TEMPERATURE 

VOLUME 

ISOTHERM 

ISOCHORE 

INTERNAL 

ENTHALPY 

ENTROPY 

c., 

C P 

VELOCITY 



DERIVATIVE 

DERIVATIVE 

ENERGY 



V 


OF SOUND 

OEG. R 

CU FT/L8 

CU FT-PSIA/10 

PSIA/R 

BTU/IB 

BTU/LB 

BTU7LB-R 

BTU / 

L 9 -R 

FT/SEC 

* 98.697 

0.01223 

2136.90 

318.3 

-83.099 

-81.401 

0.53239 

C. 266 

C.396 

3637 

190 

0. 91226 

2115.76 

315.4 

-82.666 

-80.964 

0.50679 

0.266 

0.396 

3825 

105 

0.01237 

2021.71 

302. 8 

-80.700 

-76.982 

0.52612 

0 .261 

D. 396 

3769 

11 D 

0.01248 

1930.29 

290.6 

-78.736 

-77.002 

0.54454 

0.257 

0.396 

3711 

115 

0.01260 

1841.45 

278.7 

-76.773 

-75.023 

0.56214 

0.253 

0.39b 

3653 

120 

0.01272 

1755.14 

267.3 

-74.811 

-73.043 

0.57699 

0.249 

0.396 

3593 

125 

0.01285 

1671.30 

256.2 

-72.849 

-71,064 

0.59515 

0.246 

0.396 

3531 

130 

0.01298 

1589.87 

245.4 

-70.867 

-69.084 

0.61066 

0.242 

0.396 

3469 

135 

0.01311 

1510.78 

235.0 

-68.924 

-67,104 

0.62563 

0.239 

0.396 

3406 

140 

0.91325 

1433.99 

225.0 

-66.961 

-65.122 

0.64004 

0.236 

0.397 

3341 

145 

0.01339 

1359.43 

215.3 

-64.997 

-63.136 

0.65397 

0.233 

0.397 

3276 

150 

0.01353 

1287.04 

205.9 

-63.030 

-61.151 

0.66743 

C.230 

0.398 

3209 

155 

0.91368 

1216.76 

196.8 

-61.060 

-59.161 

0.66048 

0.227 

0.398 

3142 

160 

0.31383 

1148.54 

188.0 

-59.068 

-57.167 

0 .69315 

0.225 

0.399 

3074 

165 

0.01399 

1082.31 

179.5 

-S7.110 

-55.167 

0.70545 

0.222 

0.400 

3005 

170 

0.01416 

1018.02 

171.3 

-55.126 

-53.162 

0.71742 

0.220 

0.402 

2936 

175 

a. 01433 

955.60 

163. 4 

-53.139 

-51.149 

0.72909 

0.218 

0.403 

2 665 

18 0 

0.31451 

895.00 

155.7 

-51.142 

-49.127 

0.74049 

0.215 

0.405 

2 794 

185 

0.01470 

836.16 

148.3 

-49.136 

-47.095 

0.75162 

0.213 

0.408 

2 722 

190 

0.01489 

779.03 

141.0 

-47.119 

-45.051 

0.76253 

0.211 

0.410 

2649 

195 

0.91510 

723.54 

134.1 

-45.089 

-42 .992 

0.77322 

0.209 

0.413 

2575 

200 

0.01531 

669.63 

127.3 

-43.043 

-40.917 

0.78374 

0.207 

0.417 

2501 

205 

0.01554 

617.27 

120.7 

-40.960 

-36.621 

0.79409 

0.205 

0.421 

2425 

210 

0.01579 

566.39 

114.3 

-36.695 

-36.702 

0.60430 

0.203 

0.426 

2346 

215 

0.91605 

516.95 

108.0 

-36.784 

-34.556 

0.81440 

0.201 

0.432 

2269 

220 

0.01633 

468. 91 

101.8 

-34.644 

-32.377 

0.82442 

0.199 

0.439 

2189 

225 

0.01663 

422.24 

95.8 

-32.467 

-30.156 

0.63439 

0.197 

0*448 

2107 

230 

0.01695 

376.92 

89.8 

-30.247 

-27.893 

0.84434 

0.196 

0.458 

2022 

235 

0.01732 

333.37 

84.1 

-27.944 

-25.539 

0.65446 

0 . 199 

0.476 

1922 

240 

0.01772 

292.46 

78. 0 

-25.587 

-23.126 

0.86462 

0. 197 

0.488 

1830 

245 

0.01816 

251.70 

72.5 

-23.153 

-20.630 

0.87492 

0 . 196 

0.509 

1739 

250 

0.01867 

212*26 

66.6 

-20.622 

-18.029 

0.66543 

0.195 

0.532 

1637 

255 

0.91927 

174.17 

60.6 

-17.964 

-15.286 

0.89628 

0.195 

0 .565 

1526 

26 0 

0.31998 

136.89 

54.6 

-15.127 

-12.352 

0.90766 

0.196 

0.614 

1410 

265 

0.02089 

100.77 

47.8 

-12,017 

-9.116 

0.92001 

0.198 

0.663 

1270 

270 

0.02213 

66.05 

40.6 

-8.464 

-5.390 

0.93394 

0*201 

0.613 

lilt 

275 

0.02422 

31.69 

32.6 

-3.879 

-0.515 

0.95102 

0.211 

1.213 

918 

200 

0.04816 

3.15 

12.2 

16.041 

22.729 

1.03522 

0.267 

5.973 

572 

285 

Q. 06579 

16.34 

7.9 

23.789 

32.926 

1.07141 

0.222 

1.102 

613 

290 

0.07455 

24,71 

6.7 

27.042 

37.395 

1.06697 

0.207 

0.7 44 

641 

295 

0.08138 

31.52 

5.9 

29.442 

4C.745 

1.09642 

0.199 

0.604 

666 

300 

0.08722 

37.45 

5.4 

31.426 

43.541 

1.10762 

0.193 

0.521 

685 

310 

0.09722 

47.60 

4.7 

34.749 

46.251 

1.12326 

0.184 

0.431 

718 

32 0 

0.10594 

56.34 

4.1 

37.565 

52.290 

1.13613 

0.179 

0.362 

747 

330 

0.11386 

64.17 

3.8 

40.140 

55.953 

1.14736 

0.175 

0.351 

772 

34 0 

0.12124 

71.37 

3.5 

42.509 

59.346 

1.15751 

0.172 

0.329 

795 

350 

0.12823 

78.08 

3.2 

44.747 

62.556 

1.16661 

0. 170 

0.313 

616 

36 0 

0.13490 

84.41 

3. 0 

46.866 

65.623 

1.17546 

0. 168 

0.301 

836 

370 

0.14134 

90*44 

2.9 

46.952 

68 .561 

1.16356 

0.167 

0.291 

655 

360 

0.14757 

96.21 

2.7 

50.956 

71.450 

1.19121 

0.166 

0.263 

872 

39 0 

0.15363 

101.76 

2.6 

52.911 

74.247 

1.19646 

0.165 

0.276 

890 

40 0 

0.15956 

107. 14 

2.5 

54.625 

76.984 

1.20541 

0.164 

0.271 

906 

410 

0.16536 

112.35 

2.4 

56.704 

79.669 

1.21204 

0.163 

0.266 

922 

42 0 

0.17106 

117.42 

2.3 

56.554 

62.310 

1.21640 

0 . 162 

0.262 

937 

430 

0.17667 

122.37 

2.2 

60.379 

64.914 

1.22453 

0.162 

0.259 

952 

440 

0.18219 

127.22 

2.1 

62.161 

67.464 

1.23044 

0. 161 

0.256 

966 

45 0 

0.18765 

131.96 

2.0 

63.965 

90.026 

1.23615 

0. 161 

0.253 

9SQ 

460 

0.19304 

136.62 

2. 0 

65.733 

92.542 

1.24166 

0.161 

0.250 

993 

470 

0.19838 

141.21 

1.9 

67.465 

95.036 

1.24704 

0. 160 

0.246 

1007 

480 

0.20366 

145.72 

1.8 

69.225 

97.510 

1.25225 

0.160 

0.246 

1020 

490 

0.20890 

150.17 

1.8 

70.954 

99.966 

1.25732 

0.160 

0.245 

1032 

500 

0.21410 

154.56 

1.7 

72.672 

102.406 

1.26225 

0. 160 

0.243 

1045 

510 

0.21925 

158.90 

1.7 

74.382 

104.632 

1.26705 

0.159 

0 .242 

1057 

520 

0.22438 

163.19 

1.7 

76.064 

107.246 

1.27174 

0 . 159 

0.241 

1 069 

530 

0.22947 

167.43 

1 • & 

77.779 

109.646 

1.27631 

Q . 159 

0.240 

1081 

540 

0.23453 

171.64 

1.6 

79.469 

112.041 

1.28079 

0. 159 

0.239 

1092 

550 

0.23957 

175.81 

1.5 

61.153 

114.425 

1.28516 

0.159 

0.238 

1103 

56 0 

0.24458 

179.95 

1.5 

82.633 

116.601 

1.28944 

0.159 

0.237 

1114 

570 

0.24957 

184.05 

1.5 

64.509 

119.170 

1.29363 

0 . 159 

0.237 

1125 

580 

0.25454 

188. 13 

1.4 

66.162 

121.533 

1.29774 

0 . 159 

0.236 

1136 

59 0 

0.25949 

192. 18 

1.4 

67.852 

123.690 

1 .30177 

0 . 159 

0.236 

1147 

600 

0.26442 

196.20 

1*4 

89.521 

126.244 

1.33573 

0 . 160 

0.235 

1157 
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G-2a 


THERMOOY N A H I C PROPERTIES OF OXYGEN 


750 PSIA ISOBAR 


TEMPERATURE 

OENSITY 

V(DH/DV) p VOP/OU> V -VtOP/OVL,. 

OEG . R 

LB/CU FT 

9TU/L8 PSIA-CU FT/BTU PSIA 


* 98.897 

81.76162 

217.56 

14.608 

174716.20 

100 

81.59724 

216.90 

14.560 

172642.03 

105 

80.85007 

213.61 

14.33 9 

163455.76 

110 

80.09931 

210.66 

14.112 

154614.96 

115 

79.34458 

207.50 

13.878 

146109.30 

120 

78.58552 

204.27 

13.637 

137928.72 

125 

77.82170 

200.99 

13.391 

130063.31 

130 

77.05266 

197.66 

13 .141 

122503.32 

135 

76.27788 

194.27 

12 .666 

115239.18 

140 

75.49678 

190.62 

12.627 

108261.51 

145 

74.70875 

167.30 

12.366 

101561.06 

15 0 

73.91305 

183.72 

12.101 

95128.90 

155 

73.10892 

180.06 

11 .635 

66956.13 

160 

72.29545 

176.34 

11 .568 

83034.15 

165 

71.47165 

172.53 

11.299 

77354.56 

17 0 

70.63641 

166.64 

11.030 

71909.14 

175 

69.78843 

164.66 

10.761 

66669.94 

180 

68.92629 

160.59 

10.492 

61689.23 

185 

68.04832 

156.42 

10.223 

56699.54 

190 

67.15262 

152.15 

9.956 

52313.70 

195 

66.23700 

147.76 

9 .688 

47924.83 

200 

65.29888 

143.26 

9.421 

43726.40 

205 

64.33527 

138.63 

9.155 

39712.27 

210 

63*34258 

133.66 

8.866 

35876.76 

215 

62.31655 

128.95 

8.620 

32214.61 

220 

61.25198 

123.89 

8.349 

26721.96 

22 5 

60.14253 

116.66 

3.074 

25394.73 

230 

58.98023 

113.26 

7.790 

22230.92 

235 

57.74105 

106.90 

7.324 

19249.13 

240 

56.44233 

103.21 

7.002 

16507.38 

245 

55.05347 

97.26 

6.709 

13857.19 

25 0 

53.55137 

90.91 

6.363 

11366.61 

25 5 

51.90024 

84.25 

5.981 

9019.26 

26 0 

50.04215 

77.10 

5.566 

6650.45 

265 

47.86979 

68.93 

5.048 

4623.93 

270 

45.18106 

59.74 

4.462 

2964.30 

275 

41.28167 

48.67 

3.740 

1306.09 

28 0 

20.76566 

n.96 

2.286 

65.43 

285 

15.19881 

34.50 

2.354 

248.40 

290 

13.41363 

37.00 

2.396 

331.46 

295 

12.28747 

39.37 

2.433 

387.36 

300 

11.46566 

41.48 

2.444 

429.42 

310 

10*28559 

45.37 

2.454 

469.61 

320 

9.43943 

48.96 

2.456 

531*61 

330 

6.78249 

52.42 

2.453 

563.60 

34 0 

8.24778 

55.71 

2.447 

568.62 

350 

7.79861 

58.90 

2.440 

606.90 

36 0 

7.41262 

62.01 

2.43 2 

625.71 

370 

7.07536 

65.03 

2.42 4 

639.87 

380 

6.77657 

68.00 

2 .416 

651.96 

39 0 

6.50905 

70.91 

2.40 9 

662.39 

400 

6.26737 

73.76 

2.401 

671.46 

410 

6.04742 

76.58 

2.394 

679.42 

420 

5.64595 

79.35 

2.387 

686.45 

43 0 

5.6604C 

62.09 

2.361 

692.69 

44 0 

5.46866 

84.80 

2.375 

698.26 

45 0 

5.32910 

87.49 

2.369 

703.25 

46 0 

5.18024 

90.15 

2.363 

707.75 

470 

5.04092 

92.79 

2.357 

711.81 

48 0 

4.91012 

95.41 

2.352 

715.50 

490 

4.76699 

98.02 

2.347 

716.65 

50 0 

4.67080 

100.61 

2.341 

721.91 

510 

4.56091 

103.20 

2.336 

724.71 

520 

4.45675 

105.77 

2.331 

727.29 

530 

4.35785 

108.34 

2.326 

729.66 

54 0 

4.26377 

110.91 

2.321 

731.64 

55 0 

4.17413 

113.47 

2.316 

733.66 

560 

4.08859 

116.04 

2.310 

735.73 

570 

4.30685 

116.60 

2.305 

737.47 

580 

3.92864 

121.16 

2.300 

739.09 

590 

3.85371 

123.73 

2.294 

740.59 

60 0 

3.78165 

126.30 

2.269 

742.00 


(OV/ OT V/V THERMAL VISCOSITY THERMAL DIELECTRIC 
CONDUCTIVITY DIFFUSIVITY CONSTANT 


1 / OEG. R 

8TU/FT-MR-R 

LB/FT-SEC 

Sfl FT/MR 




X 10 5 



0.00 16218 

0.11199 

42.678 

0.00346 

1.57025 

0.0016272 

0.11166 

41.768 

0.00345 

1.56892 

0 .0016526 

0.11023 

36.000 

0.00344 

1.56292 

0.0018794 

0.10670 

34.569 

0.00343 

1.55691 

0.0019077 

0.10709 

31.518 

0.00341 

1.55088 

0. 0019377 

0.10542 

28.753 

0.0Q339 

1.54483 

0.0019695 

0.10369 

26.263 

0.00337 

1.53675 

0.0020034 

0.10190 

24.021 

0.00334 

1.53265 

0.0020395 

0.10007 

22.002 

0.00331 

1.52652 

0 .C020761 

0.09619 

23.164 

0.00328 

1.52036 

0*0021195 

0.09626 

18.546 

0.00325 

1.51416 

0.0021641 

0.09433 

17.071 

0.00321 

1.50792 

0.0022122 

0.09234 

15.742 

0.00317 

1.50162 

0.0022642 

0.09034 

14.544 

0.00313 

1.49527 

0.0023207 

0.08630 

13.464 

0.00309 

1.48666 

0.0023823 

0.06625 

12.491 

0.00304 

1.48236 

0.0024497 

0.06416 

11.613 

0.00299 

1.47562 

0.0025237 

0.06209 

10.621 

0.00294 

1.46916 

0.0026055 

0.07996 

10.106 

0.00288 

1.46241 

0.0026961 

0.07786 

9.461 

0.00283 

1.45554 

0.0027973 

0.07573 

6.677 

0.00277 

1.44854 

0.0029107 

0.07356 

8.346 

0 . 0027 C 

1.44139 

0.0030366 

0.07142 

7.670 

0.00264 

1.43407 

0.0031645 

0.06925 

7.435 

0.00256 

1.42656 

0.0033518 

0.06706 

7.039 

0.00249 

1.41682 

0.0035455 

0.06485 

6.679 

0.00241 

1.41082 

0.0037724 

0.06263 

6.349 

0.00233 

1.40252 

0.0040416 

0.06037 

6.046 

0.00224 

1.39365 

0.0043693 

0.05606 

5.783 

0.00211 

1.38465 

0.0Q47271 

0.05575 

5.565 

0.00202 

1.37505 

0.0052315 

0.05336 

5.340 

0.00191 

1.36464 

0.0056569 

0.05096 

5.10 7 

0.00179 

1.35365 

0.0067041 

0.04645 

4.660 

0.00165 

1.34164 

0.0079663 

0.04562 

4.596 

0.00149 

1.32641 

0.0099032 

0.04297 

4.305 

0.00131 

1.31262 

0.0136086 

0.04056 

3.967 

0.00110 

1.29370 

0. 0249130 

0.04043 

3.521 

0.00081 

1.26630 

0.1866925 

0.04272 

1.655 

0.00034 

1.12861 

0*0319474 

0.02303 

1.555 

0.00138 

1.09309 

0.0201162 

0.01961 

1.474 

0.00196 

1.0 8186 

0. 0153375 

0.01610 

1.429 

0.00244 

1.07462 

0.0125702 

0.01720 

1.401 

0.00266 

1.06970 

0*0095062 

0*01620 

1.368 

0.00365 

1.06236 

0.0076017 

0.01569 

1.351 

0.00435 

1.05715 

0.0066949 

0.01541 

1.345 

0.00500 

1.05310 

0.0059067 

0.01526 

1.343 

0.00562 

1.04961 

0. 0G53166 

0.01520 

1.346 

0.00622 

1.04706 

0.0046517 

0.01619 

1.352 

0.00661 

1.04470 

0.0044753 

0.01520 

1.360 

0.00738 

1.04263 

0.0041632 

0.01524 

1.370 

0.00795 

1.04081 

0 • CC 38995 

0.01531 

1.360 

0.00851 

1.03916 

0.0036732 

0.01540 

1.392 

0.00907 

1.03770 

0.0034765 

0.01551 

1.405 

0.00963 

1.03636 

0.0033036 

0.01563 

1.416 

0.0102C 

1.03514 

0.0031503 

C. 01576 

1.432 

0.01076 

1.03401 

0.0030133 

0.01569 

1.447 

0.01133 

1.03297 

0.0028699 

0.01604 

1.461 

0.01190 

1.03200 

0.0027781 

0.01619 

1.476 

0.01248 

1.03109 

0.0026763 

0.01634 

1.492 

0.01306 

1.03025 

0 .0025630 

0.01650 

1.50 7 

0.01364 

1.02946 

0. 0024973 

0.01667 

1.523 

0.01422 

1.02671 

0.0024161 

0.01663 

1.536 

0.01481 

1.02801 

0.0023447 

0.01697 

1.554 

0.01538 

1.02734 

0.0022764 

0.01715 

1.570 

0.01599 

1.02671 

0.0022127 

0.01733 

1.566 

0.01659 

1.02611 

0. C C 21531 

0.01752 

1.602 

0.0172C 

1.02555 

0.0020971 

0.01770 

1.618 

0.01782 

1.02500 

0.0020445 

0.01768 

1.634 

0.01844 

1.02449 

0.0019949 

0.01607 

1.651 

0.01906 

1.02399 

0.0019460 

0.01825 

1.667 

0.01968 

1.02352 

0.0019036 

0.01643 

1.663 

0.02031 

1.02307 

0.0016615 

0.31662 

1.699 

0.02094 

1.02264 


* T MO -PHASE BOUNOARY 


PRANOTL 

NUMBER 


5.4378 

5.3384 

4.9158 

4.5358 

4.1940 

3.8864 

3.6S96 

3.3603 

3.1361 

2.9343 

2.7530 

2*5903 

2.4444 

2.3140 

2.1978 

2.0946 

2.0034 

1.9235 

1.8540 

1.7944 

1 .7442 
1.7031 
1.6710 
1.6477 
1.6334 
1.6285 
1.6336 
1.6501 
1.7062 
1.7533 

1.8323 
1.9206 
2. 0397 
2.2181 
2.4620 
2.8611 
3.8016 
9.3353 
2.6776 
2.0149 

1.7165 
1.5291 
1.3108 
1.1849 
1.1022 
1.0432 
0 .9988 
0.9643 
0.9376 
0.9156 

0.8972 
0.8816 
0.8682 
0.8565 
0 .8463 
0.8373 
0.8293 
0.8222 
0.8159 
0.8102 

0 .8051 
0.8005 
0.7976 
0.7934 
0.7897 
0.7863 
0.7833 
0.7806 
0.7782 
0.7761 

0.7741 

0.7724 
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C-2a 


thermodynamic properties of oxygen 


600 PSIX ISOBAR 


temperature 

volume 

isotherm 

ISOCHORE 



DERIVATIVE 

DERIVATIVE 

DEG. R 

CU FT/L8 

CU FT-PSIA/L8 

PSIA/R 

• 96.966 

0.01223 

2139.97 

310.3 

100 

0.01225 

2121.23 

315.7 

105 

0*01236 

2026.23 

303.0 

110 

0.01240 

1934.87 

290.8 

115 

0.01260 

1646.11 

279.0 

120 

0.01272 

1759.87 

267.5 

125 

0.01264 

1676.10 

256.4 

130 

0.01297 

1594.74 

245.7 

135 

0*01310 

1515.74 

235.3 

140 

0.01324 

1439.03 

225.2 

145 

0.01336 

1364.56 

215.5 

150 

0.01352 

1292.26 

206.2 

155 

0.01367 

1222.08 

197.1 

160 

0.01302 

1153.96 

180.3 

165 

0.01398 

1067.63 

179.6 

176 

0.01415 

1023.65 

171.6 

175 

0.01432 

961.35 

L63.7 

160 

0.01450 

900.67 

156.0 

165 

0.01460 

642.16 

146.6 

190 

0.01460 

765.16 

141.4 

195 

0.01500 

729.61 

134.5 

200 

0.01538 

676.06 

127.7 

205 

0.01552 

623.67 

121.1 

216 

0.01577 

573.17 

114.7 

215 

0.01602 

523.92 

106.5 

220 

0.81630 

476.09 

102.4 

225 

0.01659 

429.64 

96.4 

238 

0*01692 

304.57 

90.5 

235 

0.01727 

340.90 

64.7 

240 

0.01766 

300.25 

76.6 

245 

0.01810 

259.69 

73.3 

258 

0.01859 

220.86 

67.5 

255 

0.01916 

163.24 

61.6 

260 

0.01964 

146.56 

55.7 

265 

0.02169 

111.06 

49.3 

279 

0.02160 

77.35 

42.5 

275 

0.02347 

44.59 

35.6 

269 

8.02U3 

13.56 

25.3 

285 

0.05142 

0.10 

10. B 

290 

0.06347 

10.29 

6.2 

29 5 

0.07127 

26.06 

7.1 

380 

0.07755 

32.63 

6.3 

310 

0.00705 

43.62 

5.3 

320 

0.09657 

52.91 

4.6 

330 

8.19439 

61.15 

4.2 

349 

0.11158 

60.67 

3.6 

350 

0*11835 

75.65 

3.6 

360 

0.12460 

62.20 

3.3 

37 0 

0*13896 

60.42 

3.1 

360 

0.13696 

94.36 

3.8 

390 

0.14276 

100.07 

2.8 

40 0 

0.14842 

105.50 

2.7 

410 

8.15396 

110.92 

2.6 

420 

0.15939 

116.11 

2.5 

430 

0.16472 

121.16 

2.4 

440 

0.16997 

126.10 

2.3 

450 

0.17515 

130.94 

2.2 

470 

0.16532 

140.34 

2.1 

460 

0.19032 

144.92 

2.0 

490 

0.19526 

149.44 

1.9 

500 

0.20020 

153.09 

1.9 

518 

0.21508 

150.29 

1.6 

520 

0.20992 

162.64 

1.0 

538 

0.21473 

166.94 

1.7 

54 0 

0.21952 

171. 20 

1.7 

550 

0.22427 

175.42 

1.7 

560 

0.22901 

179.61 

1.6 

570 

0.23371 

163.76 

1.6 

560 

0.23040 

167.66 

1.5 

590 

0.24307 

191.97 

1.5 

690 

0.24772 

196.03 

1.5 


INTERN6L 

ENTHALPY 

ENTROPY 

°V 

C P 

ENERGY 





BTU/LB 

BTU/LB 

BTU/LB-R 

0TU / 

L 9 -R 

-63.091 

-61.260 

0.59247 

0. 267 

0.396 

-02.606 

-60.671 

0.50656 

0.266 

0.396 

-00.722 

-76.090 

0.52591 

0.261 

0.396 

-78.759 

-76.911 

0.54433 

0.257 

0.396 

-76.796 

-74.932 

0.56192 

0.253 

0.396 

-74.837 

-72.953 

0.57676 

0.249 

0.396 

-72.077 

-70.974 

0.59492 

0.246 

0.396 

-70.917 

-66.996 

0.61044 

0.242 

0.396 

-60.957 

-67.016 

0.62536 

0.239 

0.396 

-66.996 

-65.035 

0.63979 

0.236 

0.396 

-65.034 

-63.852 

0.65370 

0.233 

0.397 

-63.069 

-61.066 

0.66716 

0.230 

0.397 

-61.103 

-59.078 

0.66020 

0. 226 

0.396 

-59.133 

-57.005 

0.69286 

0.225 

0.399 

-57.159 

-55.087 

0.70515 

0. 222 

0.400 

-55.179 

-53.004 

0.71711 

0. 220 

0.401 

-53.194 

-51.073 

0.72677 

0.218 

0.403 

-51.201 

-49.054 

0.74015 

0.215 

0.405 

-49.199 

-47.024 

0.75127 

0.213 

0.407 

-47.107 

-44.983 

0.76216 

0.211 

0.410 

-45.162 

-42.920 

0.77283 

0.209 

0.413 

-43.123 

-40.557 

0.76332 

0.207 

0.416 

-41.066 

-30.767 

0.79365 

0.205 

0.420 

-30.909 

-36.654 

0.00304 

0.203 

0.425 

-36.667 

-34.514 

0.81391 

0.201 

0.431 

-34.757 

-32.343 

0.02309 

0. 199 

0.437 

-32.592 

•30.134 

0.03301 

0.197 

0.445 

-30.307 

-27.000 

0.04371 

0. 196 

0.455 

-20.101 

-25.542 

0.65377 

0.199 

0.472 

-25,764 

-23.147 

0.66365 

0.197 

8.464 

-23.356 

-20.675 

0.07409 

0. 196 

0.583 

-20.059 

-10.105 

0.86443 

0.195 

0.525 

-10.247 

-15.400 

0.89511 

0.195 

0.555 

-15.476 

-12.530 

0.90626 

0.196 

1.597 

-12.475 

-9.411 

0.91617 

0.197 

0.656 

-9.121 

-5.092 

0.93132 

0.200 

0.756 

-5.066 

-1.560 

0.94711 

0.206 

0.995 

1.073 

5.092 

0.97116 

0.226 

2.027 

10.796 

26.413 

1.04664 

0.244 

2.269 

24.219 

33.622 

1.07175 

0.217 

1.010 

27.325 

37.662 

1.00632 

0.205 

0,736 

29.694 

41.182 

1.09742 

0.197 

0.600 

33.420 

46.442 

1.11460 

0.167 

0.471 

36.492 

50.796 

1.12851 

0. 161 

0.407 

39.195 

54.656 

1.14840 

0.177 

0.368 

41.672 

56.201 

1.15096 

0.174 

0.342 

43.991 

61.524 

1.16061 

0.171 

0.323 

46.196 

64.604 

1.16951 

0. 169 

0.309 

40.314 

67.718 

1.17762 

8.166 

0.296 

50.362 

70.651 

1.16565 

0.166 

0.269 

52.355 

73.504 

1.19386 

0.165 

0.262 

54.301 

76.209 

1.20011 

0. 164 

0.275 

56.289 

79.016 

1.20604 

0. 164 

0.270 

50.005 

01.696 

1.21330 

0.163 

0.266 

59.932 

64.333 

1.21951 

0.162 

0.262 

61.756 

66.934 

1.22549 

0.162 

0.256 

63.556 

69.504 

1.23126 

0.161 

0.255 

67.110 

94.562 

1.24226 

0.161 

0.251 

60.063 

97.050 

1.24751 

0.160 

0.249 

70.604 

99.533 

1.25262 

0. 160 

0.247 

72.335 

101.992 

1.25759 

0. 160 

0.245 

74.055 

104.435 

1.26242 

0. 160 

0.244 

75.767 

106.665 

1.26714 

0.159 

0.242 

77.471 

109.202 

1.27175 

0.159 

0.241 

79.169 

111.600 

1.27624 

0. 159 

0 .240 

00.061 

114.865 

1.26064 

0.159 

0.239 

62.546 

116.473 

1.26494 

6.159 

0.236 

64.231 

116.653 

1.28916 

0.159 

0. 236 

85.911 

121.227 

1.29329 

0. 159 

0.237 

67.567 

123.595 

1.29733 

0. 159 

0.237 

69.261 

125.956 

1.30130 

0.160 

0.236 


* T mo-phase boundary 


VELOCITY 
OF SOUNO 
FT/SEC 


3 040 
3 828 
3772 
3715 
3655 
3596 
3535 
3473 
3409 
3345 

3260 
3214 
3147 
3079 
3011 
2941 
2 671 
2600 
2729 
2 656 

2563 

2509 

2434 

2356 

2260 

2201 

2120 

2636 

1937 

1846 

1757 

1656 

1554 

1440 

1309 

1164 

1008 

759 

591 

628 

658 

676 

712 

742 

766 

792 

614 

834 

653 

871 

869 

905 

921 

937 

952 

966 

980 

1007 

1020 

1033 

1046 

1056 

1070 

1062 

1093 

1105 

1116 

1127 

1136 

1149 

1159 
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C-2a 


THERMODYNAMIC PROPERTIES OF OXYGcN 


800 PSIA ISOBAR 


TEMPERATURE 

DENSITY 

V(DH/OW) p 

vop/oui v 

-V (OP/DVlj 

COV/OTyv THERMAL 

CONDUCTIVITY 

VISCOSITY 

1 

THERMAL 

3IFFUSIVITY 

DIELECTRIC 

CONSTANT 

u • 

R 

L8/CU FT 

BTU/LB 

PSIA-CU FT/BTU PSIA 

l/DEG. R 

btu/ft-mr-r 

L0/FT-S£C 

SQ FT/HR 


* 96. 

968 

81.77447 

217.85 

14.606 

174995.14 

0.0816190 

0.11202 

42.749 

0.00346 

1.57035 

100 


81.62064 

217.22 

14.561 

173054.91 

0.0016240 

0.11173 

41.915 

0.00345 

1.56911 

105 


80.67476 

214.14 

14.341 

163670.72 

0.001849? 

0.11028 

38.119 

0.00344 

1.56312 

110 


60.12518 

211.02 

14.113 

155032.00 

0.0016756 

0.10676 

34.701 

0.00343 

1.55712 

115 


79.37170 

207.86 

13.879 

146528.50 

0.0019038 

0.10716 

31.623 

0.00341 

1.55109 

12 0 


76.61397 

204.64 

13.639 

136350.14 

0.0019335 

0.10549 

28.652 

0.00339 

1.54505 

125 


77 . 85157 

201.38 

13.393 

130467.01 

0.0019650 

0.10376 

26.356 

0.00337 

1.53699 

130 


77.06406 

196.06 

13.143 

122929.36 

0.0019904 

0.10196 

24.109 

0.00334 

1.53290 

135 


76.31092 

194.66 

12 .686 

115667.63 

0.0020941 

0.10016 

22.064 

0.00331 

1.52676 

140 


75.53159 

191.25 

12.630 

108692.44 

0. 0020723 

0.09626 

20.261 

0.00326 

1.52064 

145 


74.74546 

167.75 

12.366 

101994.59 

a. 0021132 

0.09637 

16.619 

0.00325 

1.51445 

150 


73.95163 

164.19 

12.105 

95565.07 

0.002157? 

0.09443 

17.139 

1.00321 

1.50822 

155 


73.14992 

160.55 

11.839 

89395.05 

0.0022046 

0.09245 

15.606 

0.00316 

1.50194 

160 


72.33860 

176.65 

11.572 

63475.94 

0.0022556 

0.09Q4S 

14.605 

0.60313 

1.49561 

165 


71.51773 

173.06 

11.304 

77799.32 

0.0023115 

0.06643 

13.522 

0.00309 

1.48922 

170 


7 0 o 66536 

169.19 

11.036 

72357.01 

0.0023721 

0.06636 

12.546 

0.00304 

1.48276 

175 


69.84060 

165.24 

10.767 

67141.06 

0. 00 24363 

0.06431 

11.665 

0.00300 

1.47622 

160 


68.98197 

161.20 

18.500 

62143.75 

0.0025110 

0.06223 

10.671 

0.0029 5 

1.46959 

185 


68.10790 

157.06 

10.232 

57357.65 

0.0025911 

0.08013 

10.153 

0.10289 

1.46267 

19 0 


67.21656 

152.81 

9.966 

52775.58 

0.0026799 

0.07802 

9.505 

0.10283 

1.45603 

195 


66.30561 

146.46 

9.700 

46390.70 

0.0027768 

0.07590 

0.919 

0.00277 

1.44907 

200 


65.37320 

144.00 

9.436 

44196.49 

0.0026895 

0.07376 

6.309 

0.00271 

1.44196 

205 


64.41564 

139.41 

9.171 

40166.65 

0. 0030142 

0.07161 

7.908 

0.00265 

1.43469 

210 


63.43033 

134.69 

8.907 

36356.13 

0.0031558 

0.06945 

7.472 

0.11256 

1.42722 

215 


62.i«1262 

129.63 

8.642 

32699.24 

0 • 0C33178 

0.06726 

7.076 

0.00250 

1.41955 

220 


61.35761 

124.62 

8.376 

29211.79 

0.0035049 

0.06509 

6.714 

0.00242 

1.41162 

225 


60.25991 

119.65 

8.105 

25690.29 

0.0037231 

0.06206 

6.363 

0.00234 

1.40339 

230 


59.11156 

114.33 

7.827 

22732.44 

0.0039606 

0.06064 

6.079 

0.01225 

1.39463 

235 


57.86936 

110.02 

7.358 

19734.66 

0.0042937 

0.05635 

5.610 

0.00213 

1.38575 

240 


56.61105 

104.45 

7.045 

16997.41 

0*0046340 

0.05606 

5.595 

0.00205 

1.37630 

245 


55.24694 

96.63 

8.755 

14356.71 

0.0051022 

0.05373 

5.373 

0.00193 

1.36627 

25 0 


53.78227 

92.46 

5.421 

11878.27 

0.0056767 

0.05135 

5.144 

0.00182 

1.35554 

255 


52.18007 

66.03 

6.058 

9561.23 

0.0064474 

0.04669 

4.904 

0.00169 

1.34367 

260 


50.39502 

79.13 

5.652 

7365.69 

0 .0075405 

0.04633 

4.646 

0.00154 

1.33095 

265 


48.34206 

71.46 

5.175 

5366.76 

0.0091747 

0.04366 

4.369 

0.00138 

1.31620 

27 0 


45.87927 

63.03 

4.642 

3546.59 

0.0119699 

0.04066 

4.055 

0.00116 

1.29064 

275 


42.60090 

53.37 

6.043 

1699.57 

0.0186492 

0.03947 

3.670 

0.00094 

1.27552 

280 


36. 86006 

40.06 

3.034 

499.96 

0.0506063 

0. 04134 

3.077 

0.00055 

1.23571 

265 


19.44751 

32.96 

2.285 

157.47 

0.0666431 

0.03192 

1.790 

0.00072 

1.12113 

290 


15 . 75464 

35.56 

2.392 

286.23 

0.0264135 

0.02267 

1.598 

0.00144 

1.09660 

295 


14.03133 

38.12 

2.454 

365.69 

0.0193156 

0.02007 

1.520 

0.00194 

1.08574 

30 0 


12.69513 

40.25 

2.462 

420.72 

0.0146965 

0.01057 

1.474 

0.00240 

1.07662 

310 


11.38261 

44.24 

2.477 

496.51 

0.0106349 

0.01706 

1.423 

0.00319 

1.16916 

321 


10.35513 

47.94 

2.479 

547.90 

0.0064634 

0.01636 

1.397 

0.00389 

1.06261 

33 0 


9.58062 

51.44 

2.476 

585.66 

0.0071564 

0.01596 

1.364 

0.00453 

1.0560? 

340 


8.96202 

54. 79 

2.470 

615.41 

0.0062438 

0.01573 

1.379 

0.00513 

1.05421 

35 0 


8.44922 

58. 04 

2.462 

639.14 

6.0055717 

1.01561 

1.376 

0.00571 

1.05105 

360 


8.01293 

61.19 

2.454 

656.66 

0.0050526 

0.01556 

1.362 

0.00628 

1 .1 4637 

370 


7 . 63450 

64.26 

2.445 

675.06 

0.0046376 

0.01554 

1.366 

0.00663 

1.04605 

360 


7.30134 

67.27 

2.436 

666.99 

0.0042969 

0.01556 

1.395 

0.00737 

1.04401 

390 


7.00452 

70.21 

2.428 

700.97 

0.0041115 

0.01561 

1.405 

0.00791 

1.04220 

400 


6.73750 

73.10 

2.420 

711.36 

0.0037602 

0.01566 

1.415 

0.00645 

1.04057 

410 


6.49533 

75.95 

2.412 

720.46 

0.0035561 

0.01577 

1.427 

0.00099 

1.03909 

420 


6 . 27418 

76.76 

2.414 

726.47 

0.0033742 

0.01568 

1.439 

0.00952 

1.03774 

430 


6.07103 

61.52 

2.397 

735.56 

0.8032119 

0.01599 

1.452 

0.01006 

1.03651 

44 0 


5.88345 

84.26 

2.391 

741.91 

0.0030675 

0.01612 

1.466 

0.01660 

1.0 3537 

450 


5.70949 

86.96 

2.364 

747.56 

0.0029378 

0.01625 

1.460 

0.0111*1 

1.03431 

460 


5.54749 

89.65 

2.378 

752.67 

0.0026206 

0.01640 

1.494 

0.01169 

1.03332 

470 


5.39611 

92.31 

2.372 

757.26 

0.00 27144 

0.01654 

1.509 

0.01224 

1.03240 

480 


5 .25419 

94.95 

2.367 

761.45 

9.0626173 

0.01670 

1.524 

0.01279 

1.03154 

490 


5.12077 

97.57 

2.361 

765.24 

0.0025262 

0.01605 

1.539 

0.01334 

1.03073 

500 


4 • 99500 

100.18 

2.356 

766.70 

0.0024461 

0.01701 

1.554 

0.01390 

1.02997 

510 


4* 8 7616 

102.78 

2.350 

771.66 

0.0023702 

0.01715 

1.570 

0.01444 

1.02925 

520 


4.76366 

105.37 

2.345 

774.77 

0.0022996 

0.01732 

1.565 

0.01501 

1.02857 

530 


4 . 69691 

107.95 

2.340 

777.44 

0.0022339 

0.01750 

1.601 

0.01556 

1.02792 

54 0 


4.55545 

110.53 

2.336 

779.90 

0.0021726 

0.01768 

1.617 

0.81616 

1.02731 

55 0 


4.45684 

113.10 

2.329 

M2. IS 

0.0021151 

0.01765 

1.632 

0.01674 

1.02673 

56 0 


4 . 36671 

115.67 

2.324 

784.29 

6.0020611 

Q. 01663 

1.646 

0.01732 

1.02617 

57 0 


4.27873 

118.24 

2.316 

786.25 

0.0021112 

0.01621 

1.664 

0.61791 

1.02564 

58 0 


4.19460 

120.62 

2.313 

788.07 

0.0019622 

0.01639 

1.660 

0.01650 

1.02513 

59 Q 


4.11403 

123.39 

2.306 

769.77 

0.0019166 

0.01656 

1.696 

0.01909 

1.0 2464 

60 0 


4 .03680 

125.97 

2*302 

791.35 

0.0016738 

0.01676 

1.712 

0.01969 

1.02416 


• TWO-PHASE 90UM0ARY 


PRAMOTL 

NUMBER 


5.4442 
5.3510 
A. 9275 
4.5467 
4.2042 
3.8958 
3.6183 
3.368*. 
3.1436 
2.9413 

2.7594 

2.5962 

2.4498 

2.3189 

2.2022 

2.0985 

2.0068 

1.9263 

1.8563 

1.7961 

1.7453 

1.7035 

1.6705 

1.6463 

1.6309 

1.6246 

1.6281 

1.6425 

1.6934 

1.7390 

1.8118 
1 .8935 
2.0027 
2.1551 
2.3654 
2.6990 
3.2904 
5.4319 
4.5816 
2.5416 

2.0067 
1.7130 
1.4107 
1 .2502 
1.1492 
1.0792 
1.0277 
0.9881 
0.9577 
0.9330 

0.9124 

0.8951 

0.8602 

0.8673 

0.6561 

0.6462 

0.8375 

0.6297 

0.8228 

0.8166 

0.8110 

0.8060 

0.8028 

0.7963 

0.7943 

0.7906 

0.7674 

0.7844 

0.7816 

0.7794 

0.7773 

0.7754 
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C-2a 


THERMOOYNAHIC PROPERTIES OF OXYGEN 


810 PSIA ISOBAR 


TEMPERATURE 

VOLUME 

ISOTHERM 

IS OCMORE 

INTERNAL 

ENTHALPY 

ENTROPY 

C 

C f> 

VELOCITY 



DERIVATIVE 

DERIVATIVE 

ENERGY 



V 


OF SOU NO 

DEG. R 

CU FT/LB 

CU FT-PSI A/L8 

PSIA/R 

BTU/LB 

0TU/L0 

BTU/LB-R 

8TU / 

LB -R 

FT/SEC 

* 98.962 

0.01223 

2160.59 

316.3 

>63.090 

-61.256 

0. 50269 

0.267 

0.396 

3660 

100 

0.01225 

2121.12 

315.7 

>62.690 

-60.652 

0.50656 

0.266 

0.396 

3 629 

109 

0.01236 

2027.13 

303.1 

•60.726 

-76.872 

6.52567 

0.261 

0.396 

3773 

110 

0.01266 

1935.79 

290.8 

>70.766 

>76.692 

0.56626 

0. 257 

0.396 

3715 

119 

0.01260 

1667.03 

279.0 

-76.603 

-76.913 

0.56166 

0.253 

0.396 

3657 

120 

0.01272 

1760.61 

267.5 

-76*663 

-72.935 

0.57672 

0.250 

0.396 

3597 

129 

0.01266 

1677.06 

256.5 

*72.663 

-70.957 

0.59667 

0.266 

0.396 

3536 

130 

0.01297 

1595.72 

265.7 

-70.923 

-66.976 

0.61039 

0.263 

0.396 

3673 

135 

0.01310 

1516.73 

235.3 

-66.966 

-66.996 

0.62533 

0.239 

0.396 

3610 

Ul 

0.01326 

1660.06 

225.3 

-67.003 

-65.017 

0.63976 

0.236 

0.396 

3366 

165 

0.01336 

1365.56 

215.6 

-65.061 

-63.035 

0.65365 

0.233 

0.397 

3281 

151 

0.01352 

1293.30 

206.2 

-63.077 

-61.069 

0.66711 

0.230 

0.397 

3215 

155 

0.01367 

1223.16 

197.1 

-61.111 

-59.061 

Q. 66015 

0.226 

0.396 

3166 

160 

0.01362 

1155.06 

100.6 

-59.162 

-57.069 

0.69260 

0.225 

0.399 

3060 

165 

0.01396 

1060.93 

179.9 

-57.166 

-55.071 

0.7Q509 

0.222 

0.600 

3012 

170 

0.01615 

1026.77 

171.7 

-55.190 

-53.066 

0.71705 

0.220 

0.601 

2962 

175 

0.01632 

962.69 

163.6 

-53.205 

-51.056 

0.72671 

0.216 

0.603 

2872 

ISO 

0.01669 

902.06 

156.1 

-51.213 

-69.039 

0.76000 

0.215 

0.605 

2602 

165 

0.01666 

663.35 

166.7 

-69.212 

-67.010 

0.75120 

0.213 

0.607 

2730 

190 

0.01667 

766.36 

161.5 

-67.201 

-66.970 

0.76208 

0. 211 

0.609 

2656 

195 

0.01516 

731.06 

136.5 

-65.177 

-62.916 

0.77276 

0.209 

0.612 

2585 

200 

0.01529 

677.35 

127.6 

-63.139 

-60.665 

0.76326 

0.207 

0.616 

2511 

205 

0.01552 

629.16 

121.2 

-61.003 

-30.756 

0.79356 

0.205 

0.620 

2636 

210 

0.01576 

576.52 

116.6 

-39.006 

-36.666 

0.60376 

0.203 

0.625 

2359 

215 

0.01602 

525.31 

100.6 

-36.906 

-36.505 

0.61301 

0.201 

0.630 

2282 

220 

0.01629 

677.52 

102.5 

-36.779 

-32.336 

a. 52378 

0.199 

0.637 

2 203 

225 

0.01659 

631.12 

96.5 

-32.617 

-30*129 

0.63370 

0. 197 

0.665 

2122 

230 

0.01691 

366.09 

90.6 

-30.616 

-27.070 

0.66359 

0.196 

0.655 

2039 

235 

0.01727 

362.60 

66.9 

-26.132 

-25.562 

0.65363 

0.199 

0.672 

196# 

26Q 

0.01765 

301.79 

76.9 

-25.796 

-23.150 

0.66370 

0.197 

0.663 

1650 

2<»5 

0.01809 

261.51 

73.6 

-23.396 

-20.663 

0.07366 

0.196 

0.502 

1760 

250 

0.01656 

222.56 

67.6 

-20.906 

-16.119 

0.66626 

0. 195 

0.526 

1663 

255 

0.01916 

185.02 

61.6 

-16.303 

-15.631 

0.69660 

0.195 

0.553 

1559 

260 

0.01962 

160.65 

55.9 

-15.565 

-12.573 

0.90596 

0.195 

0.596 

1665 

265 

0.62065 

113.07 

69.5 

-12.562 

-9.665 

0.91782 

0.197 

0.651 

1316 

270 

0.02176 

79*52 

62.9 

>9.261 

-5.981 

0.93006 

0. 199 

0.766 

1176 

275 

0.02335 

67.01 

35.9 

-5.265 

-1.762 

0.96632 

0.205 

0.967 

1616 

260 

0.02665 

16.63 

26.3 

0.695 

6.692 

0.96666 

0.223 

1.772 

778 

205 

0. 06602 

6.51 

11.6 

17.266 

26.669 

1.03969 

0.250 

2.666 

566 

290 

0.06127 

17.00 

8.6 

23.551 

32.761 

1.06631 

0.220 

1.090 

625 

295 

0.06933 

26.97 

7.3 

26.657 

37.256 

1.06376 

0.207 

0.770 

657 

300 

1.07572 

31.66 

6.5 

29.320 

60.676 

1.09527 

0.190 

1.616 

676 

310 

0.06610 

62.63 

5.6 

33.151 

66.066 

1.11295 

0. 180 

0.679 

711 

320 

0.09663 

52.23 

6.6 

36.266 

50.690 

1.12700 

0.181 

0.612 

761 

330 

0.10262 

60.56 

6.3 

39.002 

56.396 

1.13901 

0.177 

0.372 

768 

360 

0.16979 

66.16 

3.9 

61.501 

57.969 

1* 16969 

0.176 

0.365 

791 

350 

0.11653 

75.17 

3.6 

63.630 

61.316 

1.15939 

0. 171 

0.325 

813 

360 

0.12293 

61.77 

3.6 

66.056 

66.696 

1.16635 

0.169 

0.311 

836 

370 

0.12907 

06.03 

3.2 

66.165 

67.566 

1.17676 

0. 166 

0.299 

853 

360 

0.13500 

96.00 

3.0 

50.262 

70.691 

1.10656 

0. 167 

0.290 

671 

390 

0.16075 

99.76 

2.9 

52.263 

73.355 

1.19200 

0. 165 

0.263 

868 

600 

0.16636 

105.26 

2.7 

56.196 

76.169 

1.19900 

0. 165 

1.276 

905 

610 

0.15165 

110.66 

2.6 

56.111 

76.606 

1.20563 

0.166 

0.271 

921 

620 

0.15722 

115.65 

2.5 

57.991 

61.573 

1.21231 

0.163 

0.266 

937 

630 

0.16251 

120.92 

2.6 

59.663 

66.217 

1.21653 

0.162 

0.263 

952 

660 

0.16771 

125.66 

2.3 

61.670 

66.826 

1.22653 

0.162 

0.259 

966 

650 

0.17263 

130.73 

2.2 

63.676 

69.399 

1.23031 

0.161 

0.256 

960 

660 

0.17790 

135.69 

2.2 

65.263 

91.966 

1.23591 

0.161 

0.253 

996 

670 

0.10290 

160.17 

2.1 

67.036 

96.666 

1.26133 

0.161 

0.251 

1007 

660 

0.16766 

166.77 

2.0 

60.791 

96.967 

1.26660 

0.160 

0.269 

1020 

690 

0.19276 

169.30 

2.0 

70.536 

99.667 

1.25171 

0.160 

0.267 

1033 

500 

0.19763 

153.76 

1.9 

72.267 

101.909 

1.25666 

0.160 

0.265 

1066 

510 

0.20265 

156.10 

1.9 

73.990 

106.356 

1.26153 

0. 160 

0.266 

1056 

520 

0.20725 

162.53 

1.0 

75.703 

106.766 

1.26625 

0. 160 

0.263 

1070 

530 

0.21201 

166.65 

1.0 

77.610 

109.209 

1.27086 

0.159 

0.261 

1082 

561 

0.21676 

171.12 

1.7 

79.109 

111.616 

1.27536 

0.159 

0.260 

1096 

550 

0.22166 

175.35 

1.7 

60.603 

116.017 

1.27977 

0.159 

0.239 

1105 

560 

0.22612 

179.56 

1.6 

62.692 

116.606 

1.20607 

0.159 

0.239 

1116 

570 

0.23070 

163.70 

1.6 

66.176 

116.790 

1.28829 

0.159 

0.236 

1127 

560 

0.23561 

167.63 

1.6 

65.656 

121.166 

1.29262 

0.159 

0.237 

1136 

590 

0.26003 

191.93 

1.5 

67.536 

123.536 

1.29666 

0.159 

0.237 

1169 

60 0 

0.26663 

196.00 

1.5 

89.209 

125.901 

1.30065 

0.160 

0.236 

1159 
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C-2a 


THERMODYNAMIC PROPERTIES OF D XYGcN 


810 PSIA ISOBAR 


TEMPERATURE 
OEG. R 


* 98.982 

100 
105 

no 

115 

120 

125 

130 

135 

140 

145 
150 
155 
16 0 
165 
170 
175 
ISO 
185 
190 

195 

200 

205 

210 

215 

220 

225 

230 

235 

240 

245 
25 0 
255 
260 
265 
270 
275 
280 
255 
290 

295 
300 
310 
320 
330 
340 
350 
36 0 
370 
380 

390 
400 
410 
420 
430 
440 
45 0 
460 
470 
480 

49 0 
530 
510 
520 
530 

54 0 

55 0 
560 
570 
550 

590 

630 


DENSITY 
1 9 7CU FT 


81.77704 

81.62556 

80.87971 

60.13034 

79.37711 

78.61965 

77.85754 

77.39033 

76.31751 

75.53854 

74.75278 

73.95956 

73.15810 

72.34754 

71.52692 

70.69515 

69.85100 

68.99307 

68.11977 

67.22928 

66.31950 

65.38797 

64.43185 

63.44776 

62.43168 

61.37878 

60.28315 

59.13751 

57.91863 

56.64427 

55.28730 

53.62737 

52.23438 

50.46281 

48.43132 

46.00677 

42.61928 

37.52837 

20.62422 

16.32173 

14.42331 
13.20624 
11.61396 
10.54535 
9.74495 
9. 10821 
8.58183 
8.13490 
7.74785 
7.40752 

7.10462 

6.83235 

6.58560 

6.36040 

6.15364 

5.96282 

5.78592 

5.62124 

5.46741 

5.32323 

5.18772 

5.06001 

4.93938 

4.12517 

4.71683 

4.61387 

4.51586 

4.42240 

4.33316 

4.24763 

4. 16613 
4.01782 


V(DH/DV» p V 

(OP/OU^ 

-V IOP/0V» T 

(DV/DTL/V THERMAL 

CONOUC T I V IT Y 

VISCOSITY THERMAL DIELECTRIC 
31 FFUSI VITY CONSTANT 

PRAnOK 
N’U Mflc R 

8TU/LB PSIA 

-DU FT/9 TU PSIA 

1 / OEG. R 0TU/FT-MR-R 

L0/FT-S£C 
X IQ* 

SQ FT/HR 



217.91 

217.29 

214.21 

211.09 

207.93 

204.72 

201.46 

198.14 

194.77 

191.34 

14.605 
14 .561 
14.341 
14.113 
13.679 
13.639 
13.393 
13 .143 
12 . 666 
12.630 

175U50.91 

173137.45 

163953.66 

155115.36 
146612.29 

138434.37 
130571.69 
123014.5 1 
115753.25 
108778.56 

0 « DC 18185 
0.0016234 
0.0018466 
0*0 C 16753 
0. 0 L 19030 
0.0019326 
0.0019641 
0 • OC 19975 
0.0020331 
0 .0020711 

0.11203 
0.11174 
0.11030 
0 .10877 
0.10717 
0.10550 
0.10378 
0.13200 
0.10017 
0.09630 

42.764 
41. 94V 
3 6.143 
34.723 
31.644 
2 8.872 
26.375 
24.126 
22.101 
20.277 

0.00346 
0.00346 
0.00344 
0.00343 
a .00341 
0.00339 
0 .00337 
0.00334 
0. 00331 
D. 00328 

1.5 7037 
1.56915 
1.5631.6 
1.55716 
1.55114 
1.54510 
1.539C4 
1.53295 
1.52684 
1.52069 

5.4454 
5.3535 
4.9298 
4.9489 
4.2062 
3 .8977 
3.6201 
3.3701 
3.1491 
2.9427 

167.84 

164.28 

180.65 

176.95 

173.17 
169.30 
165.36 
161.32 

157.18 

152.95 

12 .369 
12.105 
11 .840 
11 .573 
11.305 
11.037 
10 .769 
10.50 1 
10 .234 
9.96 8 

102381.21 

95652.21 

69462.74 

83564.20 

77888.16 

72446.47 

67231.15 

62234.52 

57449.11 

52667.78 

0. OC 21119 
0.0021558 
0.0022031 
0. 0022542 
0.0023096 
0. 0 U 23700 
0.0024360 
0. 0 G 250 85 
0.0025663 
0.0026767 

0.09639 
0.09445 
D. 09246 
0.99047 
0.06845 
0.04640 
0 .38434 
0.06226 
0.08016 
0.07605 

18.634 

17.153 

15.819 

14.617 

13.534 

12.557 

11.676 

10.860 

10.163 

9.514 

0.00325 
0.00321 
0.00318 
0.00314 
0.00309 
0 .00305 
G.0030G 
0.0 029 5 
0.00289 
0.0028 4 

1.51451 
1.50828 
1.50201 
1.49568 
1.46929 
1,4 8283 
1.47630 
1.46968 
1.46296 
1.45613 

2.7607 
2.5974 
2 .4509 
2.3199 
2.2031 
2.0993 
2.0075 
1.9269 
1 .8567 
1.7964 

148.60 

144.14 

139.56 

134.85 
130.00 
125.03 

119.85 
114.54 
110.25 
104. 70 

9. 7C3 
9.438 
3.175 
8.911 
6.647 
8.381 
1.111 
7.634 
7 .365 
7.054 

46463*68 

44290.30 

40261.53 

36451.74 

32795.64 

29309.43 

25989.02 

22632.32 

19831.52 

17094.91 

0 • 0027751 
0. OC 26653 
0.0030094 
0. QG315P2 
D.CG33112 
0. C 034969 
0.0037134 
0.0039666 
0.0042791 
0 . C C 46160 

0.07593 
0.07360 
0.07165 
0.06949 
C. 06732 
0.06513 
0.06292 
0.06069 
0.05641 
0.05612 

8.928 

8.397 

r.9i6 

7.460 

7.083 

6.721 

6.390 

6.086 

5.616 

5.601 

0.00278 
0.00271 
0.00266 
0.00258 
0.00251 
0.00243 
0 .00235 
0.00226 
0.00214 
0.30205 

1.44917 

1.44207 

1.43481 

1.42736 

1.41969 

1.41177 

1.40357 

1.395U2 

1,38597 

1.37654 

1.7455 
1.7036 
1.6705 
1.6460 
1.6304 
1.6239 
1 .6271 
1.6410 
1 .6909 
1.7362 

98.90 

92.76 

86.38 

79.53 

71.94 

63.64 

54.20 

41.56 

32.75 

35.30 

5.764 

6*432 

6.073 

5.669 

5.199 

4.675 

4.092 

3.145 

2.265 

2.389 

14456.31 
11979.72 
9664.46 
7491.27 
54 76. Cl 
3656.67 
2012.87 
616.76 
135.54 
277.49 

0.0050775 
0 . 0 u 5645 0 
0 . 0 C63995 
0.0074631 
a. 0090469 
0.0117266 
0. C 176420 
0.0426374 
0.0669687 
0.0308726 

0.05 360 
0.05142 
0.04896 
0.34643 
C. 04372 
0.04094 
0 .03995 
0.04068 
C. 03480 
C. 02374 

5.360 

5.151 

4.912 

4.658 

4.362 

4.072 

3.695 

3.142 

1.872 

1.626 

0.00194 
0.00182 
0.0017C 
0.00155 
0.00139 
0.00119 
0.00096 
0.00061 
0.00059 
Q. 00133 

1.36656 
1.35567 
1.34426 
1.33144 
1.31684 
1.29955 
1,27706 
1.2 4030 
1.12899 
1.10019 

1.8C79 

1.6884 

1.9957 

2.1436 

2.3484 

2.6718 

3.2198 

4.9265 

5.5133 

2.6908 

37 . 86 

40.02 

44. 03 
47.74 
51.25 
54.62 
57.5 7 

61.03 

64.11 

67.12 

2.456 
2 .466 
2.461 
2.464 
2.461 
2.475 
2.467 
2 .456 
2.449 
2 .44 0 

360.12 

416.17 
497.43 
550.61 

590.12 
620.60 
645.06 

665.17 
662. C 1 
696.32 

3.0203169 
0.0154517 
0 • Cl 08664 
0.CC663C4 
0.0072540 
0. 0063136 
0.0056244 
Q.0050936 
0.0046707 
0.0043241 

0.02054 
0*01686 
0.01728 
0 .01650 
0.31608 
0.01563 
0.31570 
0.01564 
0.01561 
0.01563 

1.543 

1.490 

1.435 

1.407 

1.392 
1.366 
1.365 
1.386 

1.393 
1.401 

0.00L85 
0.00231 
0.00310 
0.0038C 
0 .00444 
0. 0D504 
0.00562 
0.0061 6 
0 .00673 
0.00727 

1.08820 

1.08056 

1.0 7062 

1.0 6399 
1.05904 
1.05511 
1.05167 
1.0 4912 
1.04675 
1.04466 

2.0771 
1.7562 
1.4328 
1.2642 
1.1592 
1.0868 
1 .0 337 
0 .9938 
0 .9619 
0.9366 

70.01 

72.98 

75.63 

76.64 
61.41 
64.15 
66.66 
89.55 
92.21 
94. 66 

2.431 
2.423 
2 .415 
2.408 
2.401 
2 .394 
2.388 
2.381 
2.375 
2.370 

738.62 
719.29 

728.62 
736.84 
744.12 

750.61 
756.42 
761.64 
766.35 

770.62 

0.0C4C342 
0 • 0 C 37 674 
0.0035744 
0 • C U 336 84 
3.0032243 
3.0030783 
0.0029475 
3.0026293 
0 . C 0 27 221 
3.0026242 

0.01567 
0.31574 
0.01583 
0.01593 
C. 01604 
0.01617 
0.01630 
0.01644 
G. 01656 
0.31673 

1.410 
1.42 0 
1.431 
1.444 
1.457 
1.470 
1.464 
1.498 
1.513 
1.527 

0.0078C 
0.00833 
0.00667 
0.00940 
0.00993 
0.01047 
0.01100 
0.01154 
0 .0120 8 
0.01263 

1.04281 
1.04115 
1.03964 
1.03827 
1.0 370 1 
1.0 3585 
1.0 3477 
1.03377 
1.03264 
1.0319b 

0 .9155 
3.8978 
0.6826 
0.6695 
0 .8561 
0.0400 
0.8391 
0.0312 
0 .0242 
0.0179 

97.48 
10Q.10 
102.70 
105.29 
137.87 
110 .45 
113.03 
115.60 
118.16 
120.75 

2.364 
2.359 
2.353 
2.348 
2.14 3 
2.337 
2.332 
2 .32 7 
2.321 
2.316 

774.51 
776.05 
781.29 
784.26 
786.99 

789.51 
791.64 

794.00 

796.00 
797.67 

0.0025344 
O.0C24517 
0.0023752 
0.0023043 
0. 0 0 22 362 
0.0021765 
0.0021187 
0.0 0 2C 644 
0. 0020133 
3.0019653 

0.01689 
0.01705 
0.31716 
0.01736 
C. 01753 
0.01/71 
0.01769 
0.31806 
0.01824 
0 .31842 

1.542 
1.558 
1.573 
1.586 
1.604 
1.619 
1.635 
1.651 
1.66 7 
1.662 

C. 01318 
0.01373 
0.01426 
0.01403 
0.01539 
0.01596 
0.01654 
0.01712 
0 .0177C 
0.01828 

1.03114 
1.3 3037 
1.02963 
1.0 2894 
1.0 2829 
1.02766 
1.02707 
1.02651 
1.02597 
1.025*.9 

0.0122 
C.0O71 
0.6039 
0.7993 
0.7952 
0.7915 
0 .7882 
0.7852 
0.7825 
0.7801 

123.32 

125.90 

2.310 

2.305 

799.61 

801.23 

0.0019195 
3. 00 18763 

0.01460 

0.31879 

1.698 

1.714 

0.01886 

0.01945 

1.02496 

1.02448 

0.7779 

0,7760 
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C-2 a 


THERMO DYNAMIC PROPERTIES OF JXYCcN 


82 0 PS I A ISOBAR 


temperature 

VOLUME 

ISOTHERM 

DERIVATIVE 

ISOCMORE 

DERIVATIVE 

internal 

ENERGY 

ENTHALPY 

ENTROPY 

C C;, 

VELOCI TY 
OF SO'JNO 

DEG. R 

CU FT/LB 

CU FT-PSIA/LB 

PSTA/R 

5TU7LB 

eTU/LB 

DTU/LB-P. 

OTU / L3 -R 

FT/SEC 


* 98.996 

0.11223 

2141.20 

318.3 

-83.089 

-81.232 

B.5D25T 

0.267 

0.396 

3645 

100 

0.01225 

2122.01 

315*7 

-82.694 

-6b .834 

0.5065P 

0 . 266 

G.396 

3829 

105 

0 .01236 

2029 . 03 

303. 1 

-80.731 

-76.853 

0.52582 

C.261 

0.39a 

3773 

110 

0.Q1248 

1936. 70 

290.9 

-78.769 

-76.874 

0.54424 

1. 257 

0.396 

3716 

115 

0.11260 

1847.96 

279. 1 

-76.8C8 

-74.895 

0.56167 

0.253 

0.396 

365? 

120 

0.11272 

1761 .76 

267.6 

-74.848 

-72.917 

0.57867 

0 . 250 

0.396 

3597 

125 

0.31284 

1678.02 

256.5 

-72.889 

- 7C • 93° 

0.5948? 

0.246 

0.3 96 

3536 

130 

0.11297 

1596.69 

2 45.8 

-70.929 

-68 .960 

0.61034 

0 . 243 

D .396 

3474 

135 

0 .01310 

1517. 72 

235*4 

-68.970 

-66.981 

0.62528 

1. 239 

0.396 

3411 

140 

0.01324 

1441.05 

225.3 

-67.010 

-65.000 

0.63969 

5.236 

0.396 

3347 

145 

0.01338 

1366.61 

215.6 

-65.048 

-63.017 

0.65360 

0.233 

D.397 

3282 

150 

0.01352 

1294.35 

206*3 

-63.065 

-61.032 

0.66706 

0. 230 

0.397 

3216 

155 

0.01367 

1224.20 

197.2 

-61.120 

-59.044 

0.69009 

0.229 

0.396 

3149 

16 0 

0.01382 

1156.12 

188,4 

-59.151 

-57.052 

0.69274 

0.225 

0.399 

30 81 

165 

0.01398 

1090.94 

160*0 

-57.179 

-55.055 

0.70583 

0.223 

0.400 

3 P 13 

170 

0.01414 

1025.90 

171.8 

-55.2C0 

-53.052 

0.71699 

0.220 

0.401 

2 943 

175 

0.01431 

963.64 

163.8 

-53.216 

-51.042 

0.72964 

0.218 

0.403 

2873 

180 

0.11449 

903.21 

156.2 

-51.225 

-49.024 

0.74001 

5.216 

0.405 

2803 

185 

0.01468 

844.55 

148.8 

-49.225 

-46.996 

P.75113 

0.213 

0.407 

2731 

190 

0.01487 

787 .60 

141.6 

-47.214 

-44.956 

0.76201 

0.211 

0.409 

2659 

195 

0.31508 

732.31 

L34.6 

-45.192 

-42.903 

0.77268 

0.209 

0.412 

2586 

200 

0 . 01529 

678.63 

127.9 

-43.155 

-40.033 

0.78316 

0. 207 

0.416 

2512 

205 

0.01552 

626.49 

121.3 

-41.161 

-36.745 

0.79348 

0. 205 

0.420 

2437 

210 

0.01576 

575.86 

114.9 

-39.026 

-36.634 

0.80365 

0. 20 3 

0.425 

2361 

215 

0.01601 

526.69 

100.7 

-36.923 

-34.497 

0.81371 

0.201 

0.430 

2264 

22 0 

0.01629 

478 .94 

102.6 

-34.302 

-32.329 

0.82368 

0. 199 

0.437 

2205 

225 

0.01658 

432.59 

96.6 

-32.642 

-30 .124 

0.83358 

0 . 197 

0.445 

2125 

230 

0.01690 

387.61 

90.7 

-30.662 

-27.875 

C. 84346 

0 . 196 

0.454 

2 f 42 

235 

0,31726 

343.91 

85.0 

-28.163 

-25.542 

0 .85350 

0.199 

0.471 

1942 

240 

0.01764 

303.34 

79.1 

-25.833 

-23.154 

0.86355 

0.196 

0.483 

1853 

245 

0.Q1807 

263.13 

73.6 

-23.436 

-20.691 

0.97371 

0.196 

0.501 

1764 

250 

0.01856 

224.25 

67.8 

-23.952 

-18.133 

0.88404 

0.195 

0.522 

1667 

255 

0.01912 

186.80 

62.0 

-18.357 

-15.453 

0.89466 

0.195 

0.551 

1564 

260 

0.31979 

150.34 

56.1 

-15.612 

-12.607 

0.90571 

0. 195 

0.590 

1451 

265 

0.02061 

115.06 

49. 8 

-12.645 

-9.518 

0.91748 

0. 197 

0.646 

1324 

270 

0.02166 

81.68 

43.3 

-9.359 

-6.068 

0.93038 

0. 199 

0.737 

1183 

275 

0.32324 

49.39 

36.4 

-5.455 

-1.926 

0.94557 

0. 204 

0 .94? 

1027 

28 9 

0.32625 

19.19 

27.2 

Q.006 

3.992 

0.96688 

0.220 

1.595 

803 

285 

0.04433 

5.13 

13. 0 

15.405 

22.136 

1.03100 

0.256 

3.659 

503 

290 

0.95905 

15.71 

9.1 

22.839 

31.605 

1.16469 

0. 222 

1.183 

622 

295 

0.06742 

23.88 

7.6 

26.372 

36.608 

1.08113 

0 . 206 

0.806 

655 

300 

0.37390 

31.66 

6.6 

24.932 

4C .154 

1.09306 

0. 199 

0.635 

673 

310 

0.08439 

42.04 

5.6 

32.871 

45.665 

1.11121 

0.169 

0.488 

710 

320 

0.09313 

51.56 

4.9 

36.033 

50.179 

1.12548 

0. 182 

0.417 

740 

330 

0.10090 

59.96 

4.4 

38.8C7 

54.128 

1.13764 

0.177 

0.375 

767 

340 

0 . 10904 

67.61 

4.3 

41.330 

57.735 

1.14841 

0. 174 

0.348 

791 

350 

Q. 11474 

74.69 

3.7 

43.684 

61.106 

1.15616 

0. 172 

0.328 

813 

360 

0.12110 

81.33 

3.4 

45.916 

64.304 

1.16719 

0.170 

0.313 

833 

370 

0.12720 

87.63 

3.2 

48.056 

67.370 

1.17559 

0 . 166 

0.301 

053 

380 

0.13308 

93.64 

3.1 

50.122 

70 .3 30 

1.19349 

0.167 

0.291 

871 

390 

0.13879 

99.41 

2. 9 

52.131 

73.205 

1.19095 

0 . 166 

0.284 

088 

4C0 

0.14435 

104.97 

2.8 

54.C91 

76.C09 

1.19806 

C.165 

0.27? 

9G5 

410 

0.14979 

110.36 

2.6 

56.011 

78.755 

1.20483 

0.164 

0.272 

921 

420 

0.15512 

1 1 5 . 59 

2.5 

57,896 

81.449 

1.21133 

0. 163 

0.267 

937 

430 

0.16035 

120.69 

2.4 

59.753 

84.101 

1.21757 

1.162 

C.263 

952 

44 0 

0.16550 

125.66 

2.3 

61.585 

86.7L4 

1.22357 

0.16? 

0.260 

966 

450 

0.17058 

130.53 

2. 3 

63.394 

89.295 

1.22937 

0. 161 

0.257 

980 

460 

0.17559 

135.31 

2.2 

65.165 

91.847 

1.23498 

G. 161 

0.254 

994 

470 

0.18054 

140 . 01 

2.1 

66.959 

94.373 

1.24042 

0. 161 

0.251 

1008 

490 

0.16545 

144.61 

2.1 

68.718 

96.877 

1.24569 

1. 160 

0.249 

1021 

490 

0.19330 

149.16 

2.0 

70.464 

99.361 

1.25081 

0 . 160 

0.247 

1033 

500 

0.19512 

153.64 

1.9 

72.199 

101.827 

1.25579 

1 . 16G 

0.246 

1C46 

510 

0.19990 

158 . 06 

1.9 

73.924 

104.277 

1.26064 

0 . 161 

0 .244 

1058 

520 

3.20464 

162.43 

1.8 

75.641 

1C6.712 

1.26537 

3.160 

0.243 

1073 

530 

0.20935 

166. 75 

1.8 

77.341 

109.136 

1.26999 

0.159 

0.242 

1062 

54 0 

0.21403 

171.03 

1.7 

79.049 

111.547 

1.27450 

0 . 159 

0.241 

1094 

550 

0.21866 

175.27 

1.7 

80.745 

113.949 

1.27890 

0 . 159 

C.243 

1105 

560 

0.22331 

179.46 

1.7 

82.435 

116.342 

1.29322 

0. 15 9 

0.239 

1117 

570 

0.22791 

183.65 

1.6 

84.120 

118.727 

1.26744 

0 . 159 

0.238 

1128 

580 

G .23250 

187 . 78 

1.6 

85. BC 2 

121.105 

1.29157 

0 . 159 

0.237 

1139 

590 

0.23707 

191 .89 

1.6 

87.481 

123.477 

1.29563 

5. 159 

0 .237 

1149 

610 

0.24161 

195.97 

1.5 

89.157 

125.844 

1 .29966 

n. 180 

0.236 

1 160 
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C-2a 


THERMODY H&MIC PROPERTIES OF OXYGEN 


820 PSU ISOOAP 


TEMPERATURE 

DENSITY 

V(QH/0V) p VtOP/DU» v -V<DP/OV) t 

OEG. R 

LB/CU FT 

"TU/LB PfIA-CU FT/BTU PSIA 


• 08.906 

81.77961 

217.96 

14 .605 

175106.69 

100 

81.63027 

217.35 

14.562 

173219.97 

10 5 

80 . 88464 

214.28 

14.341 

164036.59 

no 

80.13551 

2ll.lo 

14.114 

155198.71 

115 

79.38253 

208 . PU 

13.879 

146696.06 

120 

78.62533 

204.79 

13,639 

138518.53 

125 

77.86350 

201.53 

13.394 

130656.35 

1 3 Q 

77.09659 

198.22 

13.143 

123099.61 

135 

76.32410 

194.85 

12 . 889 

115838.85 

19 0 

75. 54548 

191.42 

12 .631 

108864.65 

145 

74.76010 

187.93 

12 .369 

102167 .8 1 

150 

73.96729 

184.37 

12 .106 

95739.33 

155 

73.16627 

180 .75 

11 .840 

89570.41 

160 

72.35620 

177.05 

11 .574 

83652.42 

165 

71.53610 

173.27 

11 .306 

77976.97 

17 0 

70.70490 

169.42 

11 . 038 

72535.88 

175 

69.36138 

165.47 

10 .775 

67321.2) 

180 

69.00414 

161.44 

10 .503 

62325.23 

185 

68 .13162 

157.31 

10 ,236 

57540.53 

190 

67.24199 

153.08 

3.97 0 

52959.93 

195 

66.33316 

148.74 

9.705 

48576.60 

200 

65.40272 

144.29 

3.441 

44384. C3 

205 

64.44783 

139.72 

9 .178 

40376.13 

210 

63.46515 

135.01 

8.915 

36547.26 

215 

62.45069 

13C .17 

8 .651 

32892.33 

220 

61.39969 

125.19 

8,386 

29406.96 

225 

60.30631 

120 .05 

9.117 

26087.63 

230 

59. 16336 

114.75 

7.842 

22932. Co 

235 

57. 9477 3 

110 .47 

7.372 

19928.29 

240 

56.67732 

104.94 

7.062 

17192.24 

245 

55.32542 

99.17 

6.773 

14557.68 

25 0 

53.87213 

93.06 

6 .443 

12080.88 

255 

52.2681 7 

36.72 

5,087 

9767.32 

260 

50.52975 

79. 92 

5.605 

7596.39 

265 

48.51899 

72.42 

5.223 

5582.74 

270 

46.13084 

64.23 

4.706 

3767,94 

275 

43.02679 

55.02 

4.137 

2124.09 

280 

38.09058 

42.91 

3,243 

731, C 9 

285 

22.55895 

32.62 

2 .24 8 

115.67 

29 0 

16.93339 

35.06 

2 .385 

266.1) 

29 5 

14.33284 

37. b4 

2 .45 8 

354.16 

300 

13.53110 

39.72 

2.460 

414. 91 

310 

11.84961 

43.82 

2.486 

498.21 

320 

10 . 73805 

47.54 

2.489 

553.63 

330 

9.91090 

51.06 

2 .486 

594.29 

34 0 

9.25555 

54. 44 

2.479 

625.73 

350 

8. 71530 

57.71 

2 .471 

650.93 

36 0 

8.25752 

6C .87 

2.462 

671.62 

370 

7.36171 

o3 .96 

2.453 

688.93 

380 

7.51410 

66.96 

2 .444 

703.63 

390 

7.20504 

69. 94 

2.43 5 

716.26 

40 0 

6.92748 

72 . 85 

? .42 7 

727,20 

41 0 

6.67610 

75.71 

2.419 

736. 77 

420 

6.4466 1 

73.52 

2.411 

745.23 

4J0 

6.23642 

81.30 

2.404 

752.66 

44 0 

6.04233 

6 4,05 

2.397 

759.31 

450 

5.36247 

8 6.76 

2 . 391 

765.25 

460 

5.6951C 

39.45 

2,385 

770.6) 

4 7 C 

5.53679 

92. 12 

2.378 

775,4 3 

48 0 

5.39234 

94.77 

2.373 

779.00 

490 

5.25473 

97.40 

2.367 

783.77 

500 

5.12507 

100.01 

2.161 

787.39 

510 

5.00262 

102.62 

2.356 

790.71 

520 

4. 33671 

105.21 

2.351 

793.75 

530 

4.77676 

107 .8C 

2.345 

796.54 

54 0 

4.67233 

11C .33 

2 .340 

799.12 

55 0 

4. >7290 

112 .9b 

2.335 

401.51 

56 0 

4.47311 

115.53 

2.329 

803.71 

570 

4, 36761 

118.11 

2 . 324 

805.76 

5 30 

4.301GB 

120 . 68 

2.318 

837.67 

59 0 

4.21824 

123.26 

2.313 

809.45 

60 0 

4.13384 

125.84 

2 .10 7 

811.11 


(OV/DTL/V 

ThERHAl 

VISCOSITY 

thermal 

DIELECTRIC 

PPANCTL 

CONDUCTIVITY 


D IF FUS I V I T Y 

CONS T ANT 

ruNbER 

1/ DEG. R 

3TU/F T -HR-R 

IB/FT-SES 

S') FT / 6 ° 





* 10* 




0.001*179 

0.11203 

42.770 

0.00348 

1.5 70 39 

5.4467 

O.OG18228 

0.11175 

41. 366 

C. 00346 

1.56919 

5.356C 

3.0C18479 

0 .11031 

31.157 

0.00344 

1.56320 

4.932? 

0.0018743 

0 .10878 

34.746 

0.00343 

1.S572P 

4.5511 

0.G019C23 

0.10718 

31.665 

0.00341 

1.55118 

4.2002 

0.0019313 

0.10552 

20.891 

0.00335 

1.54514 

3 . 6 9 9f 

0 . 0 C 19632 

0 .10379 

26.393 

0.00337 

1.53908 

3.6218 

0.0019965 

0.10202 

24.144 

0.00335 

1.53300 

3.3717 

0. 0020320 

0.13019 

22.117 

0.00332 

1.52689 

3.1466 

3.C0207C3 

C. 09832 

23.292 

0.00328 

1.52074 

2.9441 

0.0021107 

0.09641 

18.640 

0.00325 

1.51456 

2.7620 

0.0021544 

0.09447 

17.167 

0.00322 

1.50834 

2.5985 

3. 0022016 

0.39250 

15.832 

0.00318 

1.50207 

2.4520 

0,0022525 

0 .19350 

14.633 

0.00314 

1.49575 

2.3209 

0.0023078 

0*08847 

13.545 

0.00309 

1.48936 

2.2040 

0. C0236SQ 

0*08643 

12.560 

0.00305 

1.48291 

2.1001 

0.CQ24338 

0.08437 

11.686 

0.C030C 

1.4 7638 

2.C082 

3.0025059 

0,08229 

13.893 

0.00295 

1.46976 

1 .9275 

0.0025855 

0.08019 

10.172 

0.00289 

1.46305 

1.9572 

0.0226735 

0.07809 

9.523 

0.00294 

1 .45623 

1.7968 

0. 0 C 27715 

0.07597 

8.935 

0 .0 027 e 

1 .44928 

1 .7457 

0.0028811 

0.07383 

8.405 

0.00272 

1.44218 

1.7037 

0.0030Q46 

0.07169 

7.92 4 

0.00265 

1.43493 

1.6704 

0.0031445 

0.06953 

7.407 

Q. 00258 

1.42749 

1.6458 

3*0033045 

0*06736 

7. 093 

0.00251 

1.4 1983 

t .6299 

0. OU34890 

0.06510 

6.728 

0.0024? 

1.41193 

1 .6231 

0.0037039 

0.06297 

6.39 7 

0.00235 

1.40374 

1.6260 

0. C 0 39570 

0.06075 

6. 393 

0.30226 

1.39521 

1.6396 

0 • 0 u 42646 

0.05047 

5. 821 

0.00214 

1.38618 

1 .6885 

0.0L 45983 

0.05619 

5.60 7 

0 . 00205 

1.37679 

1.7335 

3. 0C50531 

0.05387 

5.386 

0.00194 

1.36684 

1.0O4C 

0.CC56119 

0.05150 

5. 159 

0.0019? 

1.35619 

1.0833 

3 . 0 Q 63527 

0.04906 

4.92U 

0 . 0 0 1 7 C' 

1.34465 

1.9989 

0.0073379 

0.0465? 

4. 668 

0.00156 

1.33192 

2,1324 

0.0089242 

C. 34364 

4. 394 

0.0014C 

1.31746 

2. 3320 

0.0114789 

0.04101 

4.083 

0.00121 

1.30P43 

2.6459 

0.0171221 

0.03996 

3.723 

0.00099 

1.27851 

3.1556 

0 . C 3 7 1758 

0.04022 

3.193 

0.00066 

1.2 4417 

4.5670 

0. 11214C8 

0.03777 

1.970 

0.00046 

1.1402? 

6.6978 

0 • C 337355 

0.02472 

L.662 

0.00123 

1*1 0 4 u 7 

2.8622 

0 .0214113 

0.02104 

1.562 

0 . 0 P 1 7 6 

1.0 907 0 

2.1531 

0.0159984 

0.01919 

1.507 

0 .00223 

1 . 0 8 2b 0 

1.7958 

0.C111473 

0.01747 

1. 447 

0.0030? 

1.072C9 

1.4558 

0. 0487811 

0.31665 

1.416 

0.0D371 

1.06518 

1.2707 

0.0073533 

0.01619 

1.401 

0.00435 

1.06G06 

1.1693 

0. 0C63847 

0.31593 

1.393 

0.00495 

1.056C? 

1 .C945 

0.0C56777 

0.01579 

1.392 

0.00553 

1 .05269 

1.0397 

0.0C 51354 

0.01572 

1.394 

0 .0060 c > 

1.0 490 7 

0.9979 

0.0047041 

0 .01568 

1 . 399 

0.00663 

1.04745 

0,9660 

3.0043515 

0.01569 

1.406 

0.00716 

1.04532 

0.9401 

3.004057) 

0.01573 

1.415 

C .00 769 

1.J4343 

0.9107 

0.01 38067 

0.01579 

1.425 

0.00822 

1.04173 

0.9005 

0. OC 35909 

0 .01580 

1.436 

Q. 00875 

1.04019 

0.8851 

0. CL 34026 

0.01598 

t .44 3 

0.00 92 8 

1.03600 

C.6717 

0.0032367 

0.31609 

1.461 

0 ,009fl C 

1.03761 

0.0600 

0.0030892 

0.01621 

1.474 

0.0103? 

1.03633 

0.0490 

0.0029571 

0.01634 

1 .408 

0 .01606 

1.03524 

3.84C8 

0.0028379 

0.01648 

1.502 

0.C114C 

1.0 3422 

0 .0727 

0.0027297 

0.01662 

1.516 

0.01194 

1.03327 

0.9256 

O.CC26310 

0.01677 

1.531 

0 .01248 

1.03230 

0 .8192 

0. C C 25406 

C. 31693 

1.54b 

0. 01302 

1.33155 

3.8134 

3.C024573 

0.31708 

1.561 

0.01356 

1.3 3076 

0.806? 

0.0023303 

0.3172? 

1.576 

0 .01409 

1.0 300 2 

0.9050 

0.0023089 

0.31739 

1.591 

a .01465 

1.32932 

0 .8003 

)• CC 22424 

0.31756 

1.607 

0.01521 

1 .3 ?8b5 

0.7961 

0.0021303 

0.01774 

1.622 

0.01576 

1.32802 

■ 0.7923 

0 • 0 u 21 222 

0.01792 

1.530 

0.01634 

1.02742 

0.7 990 

0. 0020677 

0.31809 

1.654 

0.01691 

1.02684 

0.765a 

0 . C 0 20 163 

0.31827 

1.66 9 

0.01749 

1.32629 

3.7832 

3.03196 79 

0. )1045 

1.605 

0.319) 7 

1.0 2577 

0.7007 

0.0019221 

0.01063 

1.701 

0.31864 

1.02527 

0.7786 

O.CC 18787 

0 .01081 

1.717 

0.3192? 

1.3 2479 

C .7766 
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C-2a 


THERMODYNAMIC PROPERTIES OF OXYGEN 


830 PSIA ISO 0 A P 


TEMPERATURE 

VOLUME 

ISOTHERM 

DERIVATIVE 

I5OCM0RE 

DERIVATIVE 

INTERNAL 

ENERGY 

ENTHALPY 

ENTROPY 

C V 

C ? 

VELOCITY 
OF SOUNO 

OEG . 

R 

CU FT/L8 

CU FT-PSI6/16 

PSIA/R 

6TU/LB 

BTU/te 

BTJ/LB-p 

9TU / 

LB -R 

FT/SEC 

* 99. 

.010 

0.01223 

2141. 82 

316.3 

-83.087 

-81 .207 

0.50252 

0.267 

0.3 96 

3 041 

13 0 


0.01225 

2122.89 

315.8 

-62.698 

-80.815 

0.50646 

0.266 

0.396 

3 030 

ID 5 


0.01236 

2028.93 

3 C 3 . 2 

-00.735 

-78.835 

0.52578 

0.261 

0.396 

3774 

110 


0.01248 

1937.62 

290.9 

-78.773 

-7b .856 

0.54420 

C.257 

0.396 

3 7lfe 

115 


0 .01260 

1848.51 

279.1 

-76.813 

-74.677 

0.56179 

3.253 

0.396 

3658 

12 0 


0.01272 

1762. 7C 

267.6 

-74.853 

-72.899 

0.57863 

C. 250 

0.396 

3598 

125 


0.01284 

1678.98 

256.5 

-72.894 

-70.921 

0.59477 

C . 246 

0.396 

3537 

130 


0.01297 

1597.67 

245.6 

-70.926 

-66.942 

0.61029 

C. 243 

0.396 

3475 

135 


0.11310 

1518. 71 

2 35.4 

-66.976 

-66.963 

0.62523 

C.239 

9.396 

3412 

150 


0.01324 

1442.05 

225.4 

-67.017 

-64 .982 

0.63964 

0 . 236 

0.396 

3348 

155 


0.01337 

1367 .63 

215.7 

-65.056 

-63.000 

0.65355 

0. 233 

0.397 

3283 

150 


0.91352 

1295.39 

2 0 6. 3 

-63.093 

-61.015 

0*6670 0 

C .230 

0.3 97 

3217 

155 


0.01367 

1225,26 

197.3 

-61.120 

-59.020 

a .68004 

0.223 

0.398 

3150 

160 


0.01382 

1157.20 

188.5 

-59.160 

-57.036 

0.69268 

0.225 

0.399 

3082 

165 


0.01398 

1091.14 

160.0 

-57.167 

-55.039 

0 . 70497 

0.223 

C.40Q 

3014 

170 


0.01414 

1027.02 

171.6 

-55.210 

-53.037 

0.71693 

0.220 

0.401 

2 945 

175 


0.01431 

964. 78 

163.9 

-53.227 

-51.027 

0.72858 

0.218 

0.403 

2 875 

180 


0.01449 

904,38 

156.3 

-51.236 

-49.009 

0.73995 

0.216 

0.404 

2 804 

185 


0.01567 

845.74 

146. 8 

-49.237 

-46.982 

0.75106 

0.213 

0.407 

2733 

190 


0.01487 

788.82 

141.7 

-47.228 

-44.943 

0.76194 

0. 211 

0.409 

2661 

195 


0.01507 

733.56 

134.7 

-45.206 

-42.890 

0.77260 

0.209 

D.412 

2588 

200 


0.01529 

679.91 

126.0 

-43.170 

-40.821 

0.78308 

0.207 

0.416 

2514 

205 


0.01551 

627.80 

121.4 

-41.118 

-36.733 

0.79339 

0.205 

0.420 

2439 

210 


0.01575 

577.21 

115.0 

-39.045 

-36.624 

0.80356 

0.203 

0 .424 

2363 

215 


0.01601 

526 .08 

108.6 

-36.948 

-34.486 

0.81361 

0.201 

0.430 

2286 

220 


0.01628 

480.37 

102.7 

-34.824 

-32.322 

0.82357 

0.199 

0.436 

2203 

225 


0.01658 

434.05 

96.7 

-32.666 

-30.119 

0.83347 

0 . 19 7 

0 .444 

2127 

230 


0.01690 

369.12 

90.9 

-30.469 

-27.072 

0.84334 

0 . 196 

0 .454 

2 0 45 

235 


0.01725 

345.40 

65. 1 

-26.193 

-25.542 

0.85336 

0.199 

0.470 

1 945 

250 


0.01763 

304.67 

79.2 

-25.868 

-23.157 

0.46340 

0.198 

0.482 

1856 

255 


0.01806 

264.74 

73.7 

-23.475 

-20.699 

0.87354 

0. 196 

0.590 

1768 

25 0 


0.01855 

225.94 

66.0 

-20.998 

-10.147 

0.88385 

0.195 

0 .521 

1671 

25 5 


0.01911 

166.57 

62.2 

-18.411 

-15.475 

0.89443 

0.195 

0.549 

1569 

260 


0.01976 

152.21 

56.3 

-15.678 

-12.640 

0.90544 

0.195 

0.587 

1456 

265 


0 . 02057 

117. C4 

50.1 

-12.732 

-9.570 

0.91714 

0. 196 

0.642 

1331 

270 


0.02162 

63.81 

43.6 

-9.474 

-6.151 

0 . 92 992 

0.199 

0.729 

1193 

275 


0.02313 

51.72 

36.8 

-5.636 

-2.001 

0.94485 

0* 204 

0.919 

1039 

280 


0.02592 

21.66 

28. 0 

-0.421 

3.563 

0.96518 

0.218 

1.465 

826 

285 


0 . 04043 

4.22 

14.4 

13.179 

19.393 

1.32UC 

0.260 

4.531 

584 

290 


0.05663 

14.44 

9.4 

22.372 

30 .606 

1.06088 

0.225 

1,292 

620 

295 


0.06552 

22.79 

7.9 

25.867 

35.937 

1.07844 

0.209 

0 . 846 

653 

300 


0.07214 

29.71 

6.8 

26.539 

39.626 

1.09085 

0. 200 

0.656 

671 

310 


0.08272 

41.26 

5.7 

32.566 

45.296 

1.10946 

0 .189 

0.498 

709 

320 


0.09146 

50.89 

5.3 

35.608 

49.666 

1.12397 

3.182 

0.423 

740 

330 


0.09922 

59.37 

4.5 

36.611 

53.061 

1.13627 

0.176 

0.379 

766 

350 


Q. 10634 

67.06 

4.1 

41.157 

57.500 

1.14713 

0. 174 

0.350 

7 90 

35 0 


0.1130C 

74.21 

3.6 

43.529 

60.696 

1.15696 

0.172 

0.330 

812 

36 0 


0.11932 

80.90 

3.5 

45.775 

64.114 

1.16604 

0. 170 

0 .314 

833 

370 


0.12537 

87.24 

3*3 

47.926 

67.195 

1.17449 

0. 166 

0 .302 

852 

380 


0.13121 

93.28 

3.1 

50.0C2 

70.169 

1. 16242 

0 . 167 

0.293 

871 

390 


0.13688 

99.06 

3.0 

52.018 

73.055 

1.16992 

0 . 166 

0.285 

688 

50 0 


0.14239 

104.67 

2.6 

53.965 

75.070 

1.19704 

U . L 6 5 

0.278 

905 

510 


0.14778 

110.08 

2.7 

55.911 

76.624 

1.20364 

0.164 

0.273 

921 

52 0 


0.15306 

115.34 

2.6 

57 . 60 2 

81.326 

1.21035 

0. 163 

0 .268 

937 

530 


0.15824 

120.45 

2.5 

59.663 

83.904 

1.21661 

0. 16 3 

0.264 

952 

550 


0.16335 

125.45 

2.4 

61.499 

86.604 

1.22263 

0. 162 

0.260 

966 

550 


0.16837 

130.34 

2.3 

63.312 

89.191 

1.22845 

0.162 

0.257 

960 

560 


0.17334 

135.13 

2.2 

65 • 1C 7 

91.748 

1.23407 

3.161 

0.254 

994 

57 0 


0 .17824 

139.83 

2.1 

66.684 

94.279 

1.23951 

0 . 161 

C. 252 

1 003 

58 0 


0 . 18310 

144 . 46 

2. 1 

66.646 

96 .787 

1.24479 

0.160 

0.250 

1021 

590 


0.18791 

149.02 

2.0 

70.394 

99.274 

1.24992 

C . 161 

0.248 

1034 

500 


0.19267 

153.51 

2.0 

72.132 

101.744 

1.25491 

3 . 160 

0.246 

10 46 

510 


0.19740 

157.94 

1.9 

73.659 

104.197 

1.25977 

0 . 160 

D .245 

1 D59 

520 


0. 211209 

162.33 

1.9 

75.576 

106.636 

1.2645C 

0. 16C 

0.243 

1071 

530 


C • 2 06 75 

166.66 

1.5 

77.266 

109*063 

1.26912 

0 . 159 

0.242 

1063 

55 0 


0. 21138 

170 . 95 

1.6 

76. 969 

111 .477 

1.27364 

0.159 

0.241 

1 094 

55 0 


0.21598 

175.20 

1.7 

80.666 

113*882 

1.27305 

0 . 159 

0.240 

1 106 

56 0 


0.2205b 

179.41 

1.7 

82.378 

116.277 

1.26236 

0. 159 

0.239 

1117 

570 


C. 22512 

183.59 

1.6 

64.065 

118.664 

1.28659 

0. 15 9 

0.238 

1123 

58 0 


0.22966 

187 .74 

1.6 

65. 743 

121.045 

1.29073 

C. 159 

Q .238 

1139 

590 


0.23417 

191.85 

1.6 

37.428 

123.419 

1.29479 

0.159 

0.237 

1150 

60 0 


0.23867 

195. 95 

1.5 

69. 1C 5 

125.787 

1 . 29877 

3 . 16 P 

C .237 

116? 


• TWO-PHASE BOUNDARY 
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C-2a 


THERMO DYNAMIC PROPERTIES OF QXYGlN 


9 3 C »SIA I SOS A R 


TEMPERATURE DENSITY 

V (DM/OVlp 

V OP/OU‘ V 

-v <op/ov> t 

OEG. 

R LB/CU FT 

BTU/l B 

PSIA-SU FT/BTU PSIA 

* 99, 

.010 41.74218 

214.32 

14.605 

175162.44 

ia a 

91.63494 

217.41 

14.562 

173302.44 

105 

30.44957 

214.34 

14.341 

164119.51 

110 

40.14067 

211.23 

14 .114 

155282. C3 

115 

79.34794 

208.07 

13.680 

146779.82 

120 

74.63100 

204.87 

13.640 

138602. 77 

125 

77,86946 

201.61 

13.394 

130740.99 

130 

77.10295 

198.30 

13.144 

123144.73 

135 

76.33069 

194.93 

12.869 

115924.43 

140 

75.55242 

191.51 

12.631 

108950.71 

145 

74. 76742 

198.02 

12.370 

102254.36 

150 

73.97501 

184.47 

12.106 

95626.42 

155 

73.17444 

180.85 

11 . 641 

59658.04 

16 0 

72.36484 

177.15 

11 .574 

63740.61 

165 

71.54527 

173.38 

11.307 

75065.74 

170 

70.71464 

169.53 

11.C39 

72625.26 

175 

69.47175 

165.59 

10 .771 

67411.21 

ISO 

69.01521 

161.56 

10 .504 

62415.90 

1S5 

64.14345 

157.44 

10 .236 

57631.69 

190 

67.25464 

153.21 

9.972 

53052.02 

195 

66. 34681 

148.48 

9 .707 

48669.46 

200 

65.41744 

144.44 

9.444 

44477.70 

205 

64.46376 

139.67 

9.161 

40470.66 

210 

63.48249 

135.19 

8.919 

36642.70 

215 

62.46966 

130.35 

9.656 

32988.73 

220 

. 61.42054 

125.37 

8.391 

29504.37 

225 

60.32936 

120.24 

8.123 

26186.12 

230 

59.18911 

114.96 

7.849 

23C31.65 

235 

57.97679 

110.69 

7.379 

20024.96 

24 0 

56.71020 

105.19 

7.071 

17289.42 

245 

55.36331 

99.44 

6.762 

14656.63 

25 0 

53.91656 

93.37 

5.454 

12161.77 

255 

52.34145 

87.06 

5. 101 

9869.83 

26 0 

50.59586 

60.30 

5.701 

7701.07 

265 

48.60516 

72.99 

5.246 

5660.96 

270 

46.25170 

64.61 

4. 737 

3876.45 

275 

43.22462 

55. 77 

4.161 

2235.73 

2S0 

38.57824 

44.17 

3.331 

843.37 

245 

24.73164 

32. 71 

2.247 

104.26 

290 

17.59704 

34.63 

2.361 

254.15 

295 

15.26150 

37.41 

2.460 

347.81 

300 

13.96242 

39.49 

2 .463 

411.80 

310 

12.08970 

43.61 

2.49 0 

496.84 

320 

10 o 93329 

47.35 

2.494 

556.34 

330 

10.07850 

50.66 

2.491 

596.37 

340 

9.40405 

54.27 

2.464 

630.61 

350 

8.34962 

57.54 

2.476 

656.76 

360 

8.38080 

60.72 

2.46 7 

676.04 

370 

7.97606 

63.62 

2.457 

695.63 

380 

7.62110 

66.65 

2.446 

710.92 

39 0 

7.30580 

69.61 

2.439 

723.87 

400 

7.02288 

72.72 

2.431 

735. Id 

410 

6.76662 

75.59 

2.423 

744.91 

42 0 

6.53342 

78.41 

2.415 

753.54 

430 

6.31936 

41.19 

2 .407 

761.19 

44 0 

6. 12196 

83.94 

2.401 

767.99 

450 

5.93913 

86.66 

2 ,394 

774.08 

460 

5. 76905 

99.36 

2.366 

779.56 

470 

5.61026 

92.03 

2.382 

784.49 

440 

5.46153 

94.68 

2.376 

786.97 

490 

5.32161 

97.31 

2.370 

793.03 

50 0 

5.19019 

99.93 

2.364 

796.74 

510 

5.06591 

102.54 

2.359 

900.13 

520 

4.94830 

105.13 

2.353 

833.24 

530 

4.93677 

137.72 

2.346 

806.10 

540 

4.73081 

110.31 

2.343 

806.73 

55 0 

4.62997 

112.49 

2.337 

611.17 

560 

4.53344 

115.46 

2.332 

813.43 

57Q 

4.44207 

114.04 

2.327 

815.52 

54 0 

4.35433 

120.61 

2.321 

817.47 

590 

4. 27036 

123.19 

2.316 

819.29 

60 0 

4. 14987 

125.77 

2.310 

620.99 


* ThO-PrlASE BOUNDARY 


(OV/DTyv 

Thermal 

VISCOSITY 

thermal 

DIELECTRIC 

PRANDTL 

CONDUCTIVITY 


OIFFUSIVITY 

CONSTANT 

NUMBER 

l/OEG. P 

9T U/F T -HP- R 

L3/FT-SEC 

SQ FT/HR 





X 10^ 




0. 00 16174 

0.11204 

42.792 

0.00346 

1.57041 

5.1*440 

3 « G 0 16 222 

0.11176 

41.991 

0.00346 

1.56923 

5.3565 

0. 04 18472 

0.11032 

39.191 

0.00344 

1.56324 

4.9345 

0.0016736 

0.10879 

34.768 

0.00343 

1.55724 

4.5533 

0.0019015 

0.10719 

31.686 

0.00341 

1.55122 

4.2132 

0.GG19313 

0 .10553 

23.911 

0.00339 

1.54519 

3.9015 

0.0019622 

0. 10381 

26.412 

0.00337 

1.53913 

3.6236 

0. 0019955 

0.13203 

24.161 

0.00334 

1.53305 

3.3733 

0.G020310 

0. 10021 

22.134 

0.30332 

1.52694 

3.1441 

0.0020669 

0.09834 

20.308 

0.00329 

1.52080 

2.9455 

0. GO 21094 

0.09643 

18.663 

0.00325 

1.51462 

2.7633 

0. Ot 21533 

Q. 09449 

17.181 

0.00322 

1.50640 

2.5997 

0.0022009 

0.39252 

15.845 

0.00318 

1.53213 

2.4531 

0.0022509 

0.09 052 

14.642 

0, 0CJ14 

1.49581 

2.3219 

0. 0023060 

0.06850 

13.557 

0.00309 

1.44943 

2.2349 

0.0023669 

0.06646 

12.579 

0.00305 

1.48299 

2.1004 

0 • 0 C 24315 

0.05439 

11.696 

0.00300 

1.47646 

2.0089 

0.0025034 

0.04232 

10.900 

0.00295 

1.46945 

1.9241 

0.0025626 

0.06022 

10.181 

0,00290 

1.46314 

1.4577 

0.0026703 

0. 07812 

9.532 

0.00284 

1.45632 

1.7972 

0. 0027676 

0.07600 

9.945 

0 .00279 

1.44936 

1.7460 

0.0028769 

0.07307 

8.413 

0.00272 

1.44229 

1.7030 

9.0429998 

0.07173 

7.932 

0.00265 

1.43505 

1.6703 

0.0031390 

C. 06957 

7.495 

0.00258 

1.42762 

1 .6455 

0.0032960 

0.06741 

7.097 

0.00251 

1.41997 

1.6295 

0. 0434612 

0.06522 

6.735 

0.00243 

1.41209 

1 .6224 

0.0036944 

0.06302 

6.404 

0.00235 

1.40391 

1 .6250 

0.0U39454 

0.06060 

6.100 

0.00226 

1.3 9541 

1.6361 

0.0042502 

0.05852 

5.826 

0.00215 

1.38640 

1.666P 

0. 00456C9 

0.05625 

5.612 

0.00206 

1.377J3 

1.7306 

0.0 C 50 291 

0.05393 

5.393 

0.00195 

1.36711 

1.4 001 

0.0055793 

0.05157 

5.166 

0.00184 

1.35652 

1 .4783 

0. 0063068 

0.04915 

4.929 

0.00171 

1.34504 

1.9423 

0. 0073153 

0.04663 

4.678 

0.00157 

1.33240 

2.1215 

0. 0088062 

0.04395 

4.406 

0.00141 

1.31806 

2.3163 

0.0112452 

0.04107 

4.103 

0.00122 

1.30129 

2.b213 

9. 0164751 

0.03997 

3.743 

0.00101 

1.2 7990 

3.0973 

0. 0331747 

0.03966 

3.247 

0 .00071 

1.24754 

4.2949 

3.1365496 

0.04907 

2*118 

0.00036 

1.15439 

6.6220 

0. D37O650 

0.02561 

1.696 

0.00114 

1.10630 

3.0605 

0.0226100 

0.02150 

1.56 4 

0.00167 

1.39348 

2.2356 

0.0166203 

C. 01953 

1.52 4 

0.00215 

1.06466 

1.6431 

0.0114160 

0.01768 

1.459 

0.00294 

1.07359 

1.4795 

0. 0069356 

fl. 01679 

1.426 

0.00363 

1.06639 

1.2934 

0.00745 45 

0.01631 

1.40 9 

0 .00427 

1.06110 

1.1796 

0.0064566 

0.01603 

1.401 

0.00486 

1.05693 

1.1022 

0.0057316 

0.01507 

1.396 

0.00544 

1.05351 

1.0459 

0.0 U 61774 

0 • 0156P 

1.400 

0. 00600 

1.05063 

1.0029 

Q.CC47377 

0.01575 

1.404 

0.00652 

1 .0 4015 

0.973? 

0. CG43790 

0.01576 

1.411 

0.00706 

1.04597 

0.9437 

0.0040799 

0.01579 

1.420 

0.00759 

1.04404 

0.9210 

0. 0436260 

0.01585 

1.429 

0.00911 

1.04231 

0.9033 

0.0036074 

0.01593 

1.440 

0. 0086 3 

1.0 4075 

3.8675 

0. 0034169 

0.01603 

1.452 

0.00916 

1.0 3932 

0.8739 

0. 0032492 

0.01614 

1.465 

0.00964 

1.0 3802 

0.8620 

0. GC31001 

0.01626 

1.476 

0.0102C 

1.03662 

0.8516 

0. OC 29667 

0.01639 

1.491 

0.01073 

1.0 35 70 

0 .6424 

0.0026464 

0.01652 

1.50 5 

0.01126 

1.0 3467 

0.8343 

9. 0027373 

0.01666 

1.520 

0.01179 

1.0 3371 

0.4270 

0.0026379 

0.31681 

1.534 

0.01233 

1.0 3260 

0 .6205 

0. 0C25467 

0.01696 

1.549 

0.01286 

1.0 3195 

0 .6146 

0.0024629 

0.01712 

1.564 

0.01340 

1.03116 

0.4094 

0.0023654 

0.01725 

1.579 

0.01392 

1.03040 

0 .8060 

0. 0C23135 

0.01742 

1.594 

0.01444 

1.02969 

0.8013 

0.0022466 

0.31760 

1.610 

0.01503 

1.02901 

0.7970 

0.0021842 

0.01777 

1.625 

0.01559 

1.02637 

0.7932 

0. C 0 21258 

0.01795 

1.641 

0.01615 

1.32776 

0.7890 

0.0020709 

0.01612 

1.656 

0.0167? 

1.32714 

C .7667 

0.0020193 

0.01630 

1.672 

0.P1729 

1.0 2662 

0.7839 

0.0019707 

0.01646 

1.669 

0.01786 

1.02609 

0 .7614 

0.0019247 

0.01666 

1.703 

0.01843 

1.3 2559 

3.7792 

0.0016611 

0 .01664 

1.719 

0.01901 

1.02510 

0.7772 
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G-2a 


THERMODYNAMIC PROPERTIES OF OXYGEN 


840 PSIA ISOBAR 
TEMPERATURE VOLUME 


DEG. R 

CU ft/lb 

1 99.024 

0.01223 

100 

0.01225 

105 

0. 31236 

110 

0.01246 

115 

0.01260 

120 

0.01272 

125 

0.01264 

130 

0.01297 

135 

0.01310 

140 

0.01323 

145 

0.01337 

150 

0.01352 

155 

0.01366 

16 0 

0.01382 

165 

0.01396 

170 

0.01414 

175 

0.01431 

160 

0.01449 

165 

0.01467 

190 

0.01467 

19 5 

0.01507 

20 0 

0.01526 

205 

0.01551 

210 

0.31575 

215 

a . 01600 

22 0 

0.01626 

225 

0.01657 

230 

0.01669 

235 

0.01724 

240 

0.31762 

245 

0.01805 

250 

0.01853 

25 5 

0.01909 

26 0 

0.01974 

26 5 

0.02054 

270 

0.02157 

275 

0.02303 

260 

0.02563 

285 

0.03660 

29 0 

0.05456 

295 

0.06365 

300 

0.07040 

310 

0.08107 

32 0 

0.06964 

330 

0.09756 

340 

0.10467 

35 0 

Q. 11130 

360 

0.11756 

370 

0.12359 

360 

0.12939 

39 0 

0.13501 

40 0 

0.14046 

410 

0.14582 

42 0 

0.15105 

430 

0.15619 

440 

0.16124 

>*50 

0.16623 

46 0 

0.17114 

4.70 

0.17600 

48 0 

0.16081 

<.90 

0.16557 

500 

0.19028 

510 

0.19496 

520 

0.19960 

530 

0.20422 

540 

0.20880 

55 0 

0.21335 

560 

0.21766 

570 

0.22239 

56 0 

0.22666 

590 

0.23135 

600 

0.23560 


isotherm isochore 

DERIVATIVE DERIVATIVE 

cu ft-psia/lb psia/r 


21 42 * 43 318.3 

2123.76 315.6 

2029.63 303.2 

1938.53 291.0 

1849.62 279.1 

1763.64 267.7 

1679.93 256.6 

1596.64 245.9 

1519.70 235.5 

1443.06 225*5 

1366.66 215.8 

1296.43 206.4 

1226.32 197.3 

1156.26 166.5 

1092.24 160.1 

1026.14 171.9 

965.93 164.0 

905.55 156.3 

646.94 146.9 

790.04 141.7 

734.61 134.6 

661.16 126.0 

629.11 121.5 

576.55 115.1 

529.46 108.9 

461.79 102.6 

435.52 96.9 

390.63 91.0 

346.69 65.2 

306.41 79.3 

266.34 73.9 

227.62 66.1 

190.33 62.4 

154.07 56.5 

119.01 50.4 

65.92 43.9 

54 . 03 37.3 

24.45 26.7 

4.13 16.2 

13.20 5.9 

21.71 6.2 

26.75 7.1 

40 .46 5.6 

50.22 5.1 

56.76 4.6 

66.55 4.2 

73.74 3.6 

61.46 3.6 

66.65 3.4 

92.93 3.2 

96.75 3.0 

104.37 2.5 

109.61 2.7 

115.06 2.6 

120.22 2.5 

125.23 2.4 

130.14 2.3 

134.95 2.3 

139.67 2.2 

144.31 2.1 

146.66 2.0 

153.38 2.0 

157.83 1*5 

162.22 1.9 

166.57 1.6 

170.67 1.6 

175.13 1.7 

179.35 1.7 

163.54 1.7 

187.69 1.6 

191.82 1.6 

195.92 1.6 


internal 

ENTHALPY 

ENERGY 


BTU/L9 

BTU/LB 

-83.085 

-61.163 

-82.702 

-60.797 

-80.739 

-76.616 

-7 8.776 

-76.837 

-76.616 

-74.659 

-74.659 

-72.661 

-72.9C0 

-70.903 

-70.942 

-66.924 

-66.963 

-66.945 

-67.024 

-64.965 

-65.063 

-62.963 

-63.101 

-60.999 

-61.136 

-59.011 

-59.169 

-57*019 

-57.197 

-55.023 

-55.220 

-53.021 

-53.236 

-51.012 

-51.246 

-46.995 

-49.250 

-46.966 

-47.241 

-44.929 

-45.221 

-42.677 

•43.166 

-40.609 

•41.135 

-36.722 

-39.063 

-36.614 

-36.969 

-34.480 

-34.646 

-32.315 

-32.691 

-30.114 

-30.496 

-27.669 

-26.224 

-25.542 

-25.902 

-23.161 

-23.514 

-20.707 

-21.043 

-16.160 

-18.465 

-15.496 

-15.743 

-12.673 

-12.815 

-9.620 

-9.566 

-6.232 

-5.611 

-2.228 

-0.601 

3.186 

10.606 

16.532 

21.246 

29.736 

25.341 

35.241 

26.136 

39.066 

32.296 

44.987 

35.575 

49.549 

38.413 

53.592 

40.963 

57.264 

43.373 

60.665 

45.633 

63.923 

47.795 

67.020 

49.661 

70.007 

51.905 

72.905 

53.679 

75.730 

55.611 

70.493 

57.707 

61.203 

59.573 

63.866 

61.413 

66.494 

63.230 

69.0 66 

65.026 

91.646 

66.606 

94.184 

66.573 

96.697 

70.324 

99.166 

72.064 

101.661 

73.793 

104.116 

75.513 

1C6.560 

77.225 

106.990 

76,929 

111.407 

60.626 

113.014 

82.321 

116.212 

94. 009 

116.601 

65.694 

120.964 

87.375 

123.360 

69.053 

125.730 


ENTROPY 

C v 

8 TU/LB-R 

BTU / 

0.50253 

0. 267 

0.50642 

0.266 

0.52574 

0.261 

0.54415 

0. 257 

0.56174 

0.253 

0.57656 

0.250 

0.59473 

0. 246 

0.61025 

0.243 

0.62516 

0.239 

0.63956 

0.236 

0.65349 

3.233 

0.66695 

3.230 

0.67996 

0.226 

0.69263 

0.225 

0.70491 

0.223 

0.71666 

0.220 

0.72651 

0.216 

0.73968 

0.216 

0.75099 

0.213 

0.76186 

0.211 

0.77252 

0.209 

0 .76300 

0.207 

0.79331 

0.205 

0.60347 

0.203 

0.61351 

0. 201 

0.62347 

0. 199 

0.83336 

0.197 

0.64321 

0. 196 

0.85322 

0.199 

0.66325 

0*198 

0.67337 

0.196 

0.66366 

0 . 195 

0.69421 

0.195 

0.90516 

0.195 

0.91680 

0.196 

0.92947 

0.199 

0.94416 

0.203 

0.96366 

0. 216 

1.01061 

0.260 

1.05663 

0. 226 


1.07567 

0. 211 

1.06661 

0.201 

1.10771 

0. 190 

1.12246 

0.163 

1.13490 

0. 176 

1.14567 

0.175 

1.15578 

0.172 

1.16490 

0.170 

1.17339 

0.166 

1.18136 

a .167 

1.16869 

0.166 

1.19604 

0.165 

1.20266 

0. 164 

1.20939 

0.163 

1.21566 

0. 163 

1.22170 

0. 162 

1.22752 

0.162 

1.23316 

0. 161 

1.23661 

0. 161 

1.24390 

0.160 

1.24904 

0. 160 

1.25403 

a. 160 

1.25690 

a. 160 

1.26364 

0.160 

1.26627 

0 . 159 

1.27279 

0.159 

1.27720 

0 . 159 

1.26152 

0.159 

1.26575 

0.159 

1.26990 

0.159 

1.29396 

0. 159 

1.29794 

0 . 160 



velocity 
OF SOUND 

-R 

FT/SEC 

0.396 

3841 

0.396 

3630 

0.39b 

3774 

0.396 

3717 

0.396 

3659 

0 .396 

3599 

0.396 

3538 

0.396 

3476 

0.396 

3413 

0.396 

3349 

0.397 

3263 

0.397 

3216 

0.396 

3151 

0.399 

3063 

0.400 

3015 

0.401 

2946 

0.403 

2 876 

0.404 

2805 

0.406 

2734 

0.409 

2662 

0.412 

2569 

0 .415 

2516 

0.419 

2441 

0.424 

2365 

0.430 

2288 

0.436 

2210 

0.444 

2130 

0.453 

2047 

0.470 

1948 

0.461 

1659 

0.499 

1771 

0.520 

1675 

0.547 

1574 

0.564 

1462 

0*636 

1338 

0.721 

1202 

0.696 

1051 

1.365 

646 

4.784 

594 

1.420 

617 

0.690 

651 

0.679 

670 

0.506 

706 

0.429 

739 

0.383 

766 

0.353 

790 

0.332 

812 

0.316 

633 

0.304 

852 

0.294 

871 

0.266 

866 

0.279 

905 

0.274 

921 

0.269 

937 

0.264 

952 

0.261 

966 

0.256 

960 

0.255 

994 

0.252 

1006 

0.250 

1021 

0.246 

1034 

0.246 

1046 

0.245 

1059 

0.244 

1071 

0.242 

1063 

0.241 

1094 

0.240 

1106 

0.239 

1117 

0.239 

1125 

0.236 

1139 

0.237 

115J 

0.237 

1161 
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C-2a 


T HE RhO DYNAMIC PROPERTIES OF OXYGEN 


840 PSIA ISOBAR 


TEMPERATURE 

OENSITY 

V(DH/0V)p 

V(OP/OUI v 

-v<op/ov> t 

<DV/DTWV 

THERMAL 

VISCOSITY 

THERMAL 

oielectric 

pranotl 







CONDUCTIVITY 


OIFFUSIVITY 

constant 

NUMBER 

DEG • 

R 

LB/CU FT 

BTU/LB 

PSIA-CU FT/BTU PSIA 

1/ DEC. R 

8TU/FT-MR-R 

LB/FT-S£C 
X 10° 

SQ FT/HR 



• 99. 

024 

81.78474 

216.07 

14 .604 

175210.19 

0.0010168 

0.11204 

42.606 

0.00346 

1.57043 

5.4492 

10 0 


61.63969 

217.48 

14.56 2 

173384.97 

0.0010216 

0.11177 

42.317 

0.30346 

1.56927 

5.3611 

10? 


60.89450 

214.41 

14.342 

164202.40 

0.0016466 

0.11033 

36.214 

0.00344 

1.56326 

4.9369 

110 


80.14563 

211.30 

14.114 

155365.35 

0.0016729 

0.10000 

34.791 

0.00343 

1.55728 

4.5554 

115 


79.39334 

208.14 

13.860 

146663.56 

0.0019007 

0.10721 

31.707 

0.00341 

1.55127 

4.2123 

12 0 


78 • 63667 

204.94 

13.640 

136666.95 

0.0019301 

0.10555 

26.931 

0.00339 

1.54523 

3.9034 

125 


77.57541 

201.69 

13.394 

130625.61 

0.0019613 

0.10382 

26.430 

0.00337 

1.53916 

3.6253 

130 


77.10911 

198.38 

13. 144 

123269.61 

0.0019945 

0.10205 

24.179 

0.00334 

1.53310 

3.3750 

13? 


76.33727 

195.02 

12.690 

116009.98 

0.0020299 

0.10022 

22.150 

0.00332 

1.52699 

3.1496 

140 


75.55935 

191.60 

12.632 

10 9036.75 

1.0020677 

0.09036 

20.323 

0.00329 

1.52085 

2.9469 

145 


74.77473 

168.11 

12.370 

102340.92 

0.0021062 

0.09645 

18.677 

0.00325 

1.51466 

2.7646 

15 0 


73.96273 

184.56 

12.10 7 

95913.49 

0.0021517 

0.09451 

17.195 

0.00322 

1.50646 

2.6009 

If? 


73 • 1626 0 

180.94 

11.642 

69745.64 

0.0021965 

0.09254 

15*656 

0.00316 

1.50220 

2.454? 

160 


72.37348 

177.25 

11.575 

83828.76 

0.0022492 

0.09054 

14.654 

0.00314 

1.49566 

2.3229 

165 


71.55443 

173.48 

11.306 

70154.40 

0.0023042 

0.06652 

13.569 

0.00309 

1.40950 

2*2057 

17 0 


70*72438 

169.64 

11.040 

72714.60 

0.0023640 

0.06646 

12.590 

0.00305 

1.46306 

2.1016 

175 


69.66211 

165.70 

10 .773 

67501.16 

0.0024293 

0.06442 

11.707 

0 .0030 C 

1.47654 

2.0095 

10 0 


69. 0 262 6 

161.66 

10.506 

62506.52 

9.0025009 

0.06235 

10.910 

0 .00295 

1.46993 

1 . 92 66 

105 


66.15527 

157.56 

10 .239 

57723.20 

0.0025796 

0.06025 

10.191 

0.00290 

1.46323 

1 .6582 

190 


67.26734 

153.34 

9.97 4 

53144.06 

0.0026671 

0.07615 

9.541 

0.00264 

1.45642 

1.7975 

199 


66.36043 

149.02 

9.710 

46762.25 

0.0027642 

0.07603 

6.953 

0.00278 

1.44948 

1 .7462 

200 


65.43214 

144.50 

9.447 

44571.30 

0.0026726 

0.07391 

6.422 

0.00272 

1.44241 

1 .7039 

205 


64.47969 

140.02 

9 .10 4 

40565.11 

0.0029950 

0.07177 

7.940 

0.00265 

1.43517 

1.6702 

210 


63.49960 

135.34 

6.922 

36736.05 

0.0031334 

0. 06 961 

7.502 

0.00259 

1.42775 

1.6453 

21? 


62.46657 

130.52 

6.660 

33065.03 

0* 0C32914 

0.06745 

7.105 

0.00251 

1.42012 

1.6290 

220 


61.44132 

125.55 

8.396 

29601.66 

0.0034734 

0*06527 

6.742 

0.00244 

1*41224 

1.6217 

225 


60 * 35236 

120.44 

8.130 

26284.46 

0.0036650 

0.06307 

6.411 

0.00235 

1.40409 

1.6240 

230 


59.21476 

115.17 

7.856 

23131.11 

0. 00 39339 

0.06085 

6.106 

0.00227 

1.39560 

1 .6367 

235 


56.30566 

110.91 

7.386 

29121.55 

0.0042359 

0.05656 

5.832 

0.00215 

1.36661 

1 .6636 

240 


56.74292 

105.43 

7.079 

17366.43 

0.0045636 

0.35631 

5.616 

0.00206 

1.37727 

1 .7282 

245 


55.40097 

99.71 

8.791 

14755.76 

0.0050055 

0.05400 

5.399 

0*00195 

1.36739 

1.7964 

250 


53 • 96065 

93.66 

6.464 

12262.40 

0.0055474 

0.05165 

5.173 

0.00164 

1.35664 

1.6734 

255 


52.39424 

67.40 

6.115 

9972.00 

0*0062619 

0.04923 

4.937 

0.00172 

1.34542 

1.9757 

260 


50.66116 

60.69 

5.716 

7005.33 

0.0072441 

0.04672 

4.667 

0.00156 

1.33267 

2.1109 

265 


40.66989 

73.35 

5 .269 

5794.69 

0.0066926 

0.04407 

4.418 

0.00142 

1.31669 

2 . 30 11 

27 0 


46 * 3695 3 

65.36 

4.76 7 

3964.24 

0.0110244 

0.04120 

4.119 

0.00123 

1.30213 

2.5944 

275 


43. 41376 

56.51 

4.223 

2345.50 

9.0156099 

0.03999 

3.765 

0.00103 

1.26123 

3.0436 

20 0 


39.01043 

45.33 

3.411 

953*90 

0.0301026 

0.03963 

3.291 

0.00074 

1*25052 

4.0798 

28 5 


27.17599 

33*19 

2.291 

112.14 

0.1441473 

0.04122 

2.266 

0.00032 

1.17046 

9.5522 

29 0 


16.32127 

34.62 

2.376 

241.79 

0.0410161 

0.82701 

1.739 

0.00104 

1.11292 

3.2921 

295 


15.71103 

37.19 

2.462 

341.13 

0.0239249 

0.02216 

1.609 

0.00159 

1.09633 

2.3252 

30 0 


14.20456 

39.26 

2.46 7 

406.44 

0.0172827 

0.01909 

1.542 

0.00206 

1.06663 

1.8932 

310 


12.33437 

43.41 

2.495 

499.34 

0.0116966 

0.01760 

1.471 

0.00265 

1.07511 

1.5041 

320 


11.13111 

47.16 

2.490 

556.97 

0.0090939 

0.01694 

1.436 

0.00355 

1.06762 

1 .3086 

330 


10.24776 

50.70 

2.495 

602.39 

0.0075576 

0.01643 

1.417 

0.00416 

1.06214 

1.1902 

340 


9.55371 

54.10 

2.469 

635.64 

0.0065295 

0.01613 

1.400 

0.00476 

1.05785 

1.1101 

350 


8.96479 

57.36 

2.460 

662.54 

0.0057661 

0.01596 

1.405 

0.00535 

1.05435 

1.0521 

36 0 


6 • 50473 

60.57 

2 .471 

664.42 

0.0052197 

0.01567 

1.406 

0.00590 

1.95139 

1.0080 

370 


8.39096 

63.67 

2.462 

702.69 

0.0047716 

0.01563 

1.410 

0.00644 

1.04665 

0.9745 

38 0 


7 . 7285 1 

66.71 

2.452 

716.16 

0.0044067 

0.01562 

1.416 

0.00696 

1.04663 

0.9474 

390 


7.40690 

69.66 

2.443 

731.47 

0.0041029 

0.91565 

1.425 

0.00749 

1.04466 

0.9249 

400 


7.11655 

72.60 

2.434 

742.96 

0.0038454 

0.01591 

1.434 

0.00600 

1.04290 

0 .9061 

410 


6.85776 

75.47 

2.426 

753.03 

0.0036240 

0.01596 

1.445 

0.00652 

1.04130 

0.6900 

420 


6 * 62022 

76.30 

2 .416 

761.87 

0.0034312 

0.01606 

1.456 

0.00904 

1.03965 

0.8761 

430 


6 ■ 40246 

81.09 

2.411 

769.70 

0.0032616 

0.01616 

1.469 

0.00956 

1.03853 

0 .6640 

440 


6 . 20176 

83.84 

2 .404 

776.67 

0.0031110 

0.01630 

1.462 

0.01006 

1.03730 

0.6534 

45 0 


6.01592 

66.56 

2.397 

762.90 

0.0029763 

0.01643 

1.495 

0.01060 

1.03617 

9 .64*1 

460 


5.84311 

69.26 

2.391 

766.50 

0.0026550 

0.01656 

1.509 

0.01112 

1.03512 

0.6356 

470 


5.66182 

91.94 

2.365 

793.56 

0. 0027450 

0.01670 

1.523 

0.01165 

1.03414 

0.6264 

48 0 


5.53079 

94.59 

2.379 

796.13 

0.0026447 

0.01665 

1.536 

0.01216 

1.03322 

0.6217 

49 0 


5.38894 

97.23 

2.373 

602.29 

0.0025529 

0.01700 

1.552 

0.01271 

1.03236 

0.6158 

500 


5 • 25536 

99.85 

2.367 

606.06 

0.0024665 

0.01716 

1.567 

0.01325 

1.03155 

0.6105 

510 


5.12925 

102.46 

2 .362 

609.55 

0.0023904 

0.01720 

1.562 

0.01376 

1.03079 

0 .6071 

52 0 


5 .00992 

105.06 

2.356 

612.73 

0.0023161 

0.01746 

1.597 

0.01431 

1.0 3006 

0.8023 

530 


4.89679 

107.65 

2.351 

615.65 

0.0022509 

0.01763 

1.613 

0.01466 

1.02936 

0.7980 

540 


4.78932 

110.23 

2.345 

616.34 

0.0021861 

0.01700 

1.628 

a .01541 

1.02673 

0.7941 

550 


4.68705 

112. 81 

2.340 

620.63 

0.0021294 

0.01796 

1.644 

0.01597 

1.02811 

0.7906 

560 


4 .58958 

115.39 

2.335 

823.14 

0.0020742 

0.01616 

1.659 

0.0165? 

1.02752 

0 .7674 

570 


4.49654 

117.97 

2.329 

625.28 

0.0020224 

0.01633 

1.675 

0.01709 

1.02695 

0 .7846 

580 


4.40761 

120.55 

2.324 

827.28 

0.0019735 

0.01651 

1.690 

0.01765 

1.02642 

0.7821 

590 


4.32248 

123.13 

2 .316 

829.13 

0.0019273 

0.01669 

1.706 

0.01622 

1.0 2590 

0 .7796 

60 0 


4.24091 

125.71 

2.313 

830.87 

0. 0416836 

0.01667 

1.722 

0.01879 

1.02541 

0,7778 
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C-2a 


THERMOOYNAHIC PROPERTIES OF OXYGEN 


850 PSX* ISOBAR 


TEMPERATURE 

VOLUME 

ISOTHERM 

DERIVATIVE 

ISOCHORE 

DERIVATIVE 

OEG » R 

CU FT/LB 

CU FT-PSI A/LB 

PSIA/R 

• 99.036 

0.01223 

2143.05 

316.3 

10 0 

0.01225 

2124.67 

315.9 

105 

0.01236 

2030.73 

303.3 

110 

0.01246 

1939.45 

291.0 

115 

0.01259 

1850.75 

279.2 

120 

0.01272 

1764.59 

267.7 

125 

0.01264 

1680.89 

256.6 

130 

0.01297 

1599.61 

249.9 

135 

0.01310 

1520.69 

235.5 

140 

0.01323 

1444.07 

229.5 

145 

0.01337 

1369.66 

215. S 

150 

0.01352 

1297.47 

206.4 

15 5 

0.01366 

1227.38 

197.4 

160 

0.01362 

1159.36 

168.6 

165 

0.01397 

1093.34 

160.1 

170 

0.01414 

1029.26 

172.0 

175 

0.01431 

967.07 

164.0 

16 0 

0.01448 

906.71 

156.4 

165 

0.01467 

•46.13 

149.0 

190 

0.01466 

791.26 

141.6 

19 5 

0.01507 

736.06 

134.9 

200 

0.01526 

662.46 

126.1 

205 

0.01550 

630.42 

121.6 

210 

0.01574 

579.90 

115.2 

215 

0.01600 

530.64 

109.0 

220 

0.01627 

463.21 

192*9 

225 

0.01656 

436.96 

97.0 

230 

0.01688 

392.14 

91.1 

235 

0.01723 

348.38 

69.4 

240 

0.01761 

307.94 

79.5 

24 5 

0.01804 

267.95 

74.0 

25 0 

0.01652 

229.29 

66.3 

25 5 

0.01907 

192.06 

62.6 

260 

0,01971 

155.92 

56.7 

265 

0.02050 

120.97 

50.6 

27 0 

9.02151 

66.02 

44.2 

275 

Q. 02294 

96.30 

37.7 

26 0 

0. 02536 

26.96 

29.4 

285 

0.03399 

4.97 

17.9 

290 

0.05231 

11.99 

10.5 

295 

0.06179 

20.64 

6.5 

300 

0.06669 

27.81 

7.3 

310 

0.07947 

39.71 

6.0 

32 0 

0.06825 

49.55 

5.2 

330 

0.09596 

56.20 

4.6 

34 0 

0 . IS 3D 4 

66.03 

4.2 

350 

0.10964 

73.27 

3.9 

360 

0.11586 

60.05 

3.6 

37 0 

0. 12166 

66.46 

3. 4 

360 

0.12761 

92.57 

3.2 

39 0 

0.13319 

90.43 

3.0 

40 0 

0.13861 

104.07 

2.9 

410 

0.14391 

109.53 

2.6 

42 0 

0 • 1490 9 

114.63 

2.7 

430 

0.15416 

119.99 

2.5 

44 0 

0.15919 

125.02 

2.5 

45 0 

0.16413 

129.94 

2.4 

46 0 

0.16900 

134.77 

2.3 

470 

0.17361 

139.50 

2.2 

460 

0.17857 

144.16 

2.1 

490 

0.16326 

146.74 

2.1 

500 

0.16795 

153.26 

2.9 

510 

0.19256 

157.72 

2.0 

52 0 

0.19718 

162.12 

1.9 

530 

0.20174 

166 . 46 

1.9 

540 

0.20628 

170.79 

1.6 

550 

0.21079 

175.06 

1.8 

560 

0.21527 

179.29 

1.7 

570 

0.21973 

183.46 

1.7 

560 

0.22417 

107.65 

1.7 

590 

0.22859 

191.76 

1.6 

600 

0.23299 

195.69 

1.6 


INTERNAL 

ENTHALPY 

ENTROPY 

C 

c c 

ENERGY 

BTU/L8 

BTU/LB 

BTU/LB-R 

V 

9TU / 

LB -« 

-63.063 

-81.159 

0.50255 

0.267 

0.396 

-62.706 

-60.776 

0.50636 

0.266 

0 . 396 

-60.744 

-78.798 

0.52570 

0.261 

0.396 

-76.763 

-76.819 

0.54411 

0.257 

0.396 

-76.623 

-74.846 

0.56170 

0,253 

0.396 

-74.864 

-72.663 

0.57653 

0.250 

0.396 

-72.906 

-70.865 

0.59466 

0.246 

0.396 

-7Q.946 

-66.907 

0,61020 

0.243 

0.396 

-60.969 

-66.926 

0.62513 

0.239 

0.396 

•67.031 

-64.946 

0.63953 

0.236 

0.396 

-65.071 

-62.966 

0.65344 

0.233 

0.397 

-63.109 

-60.962 

0.66669 

0.230 

0.397 

-61.145 

-56.994 

0.67993 

0.228 

0.396 

-59.176 

-57.003 

0.69297 

0.225 

0.399 

-57.206 

-55.007 

0.70405 

0.223 

0.400 

-55.231 

-53.005 

0.71600 

0.220 

0.401 

-53.249 

-50.997 

0.72045 

0.216 

0.402 

•51.260 

-40.960 

0.73961 

0.216 

0.404 

-49.262 

-46.953 

0.75092 

0. 213 

0.406 

-47.255 

-44.915 

0.76179 

0.211 

0 .**09 

-45.235 

-42.864 

0.77245 

0.209 

0.412 

-43.202 

-40.797 

0.76292 

0.207 

0.415 

-41.152 

-30.711 

0.79322 

0.215 

0.419 

-39.062 

-36.604 

0.00336 

0.203 

0.424 

-36.989 

-34.471 

0.61342 

0.201 

0.429 

-36.666 

-32.306 

0.62336 

0.199 

0.436 

-32.715 

-30.106 

0.63324 

0.197 

0.443 

-30.523 

-27.866 

0.64309 

0.196 

0.453 

-20.254 

-25.542 

0.65309 

0.199 

0.469 

-25.936 

-23.164 

0.66310 

0.196 

0.480 

-23.553 

-20.714 

0.67320 

0.196 

0.496 

-21.068 

-10.174 

4.8634? 

0.195 

0.518 

-16.516 

-15.517 

0.69399 

0.195 

0.546 

-15.606 

-12.705 

0.90491 

0.195 

8.582 

-12.696 

-9.669 

0.91640 

0.196 

0.634 

-9.696 

-6.310 

0.92903 

0.198 

0.713 

-5.976 

-2.360 

0.94350 

0.203 

0,879 

-1.145 

2.049 

0.96229 

0.214 

1.264 

6.755 

14.105 

1. 00287 

0.246 

4.160 

20.353 

20.567 

1.05253 

6.231 

1.572 

24.792 

34.518 

1.07203 

0.213 

0.936 

27.720 

36.532 

1.00633 

0.203 

0.702 

32.002 

44.510 

1.18595 

0.191 

0.510 

35.340 

49.230 

1.12094 

0.163 

0.435 

30.214 

53.321 

1.13354 

0.178 

0.367 

40.609 

57.027 

1.14460 

0.175 

0 . 356 

43.217 

60.474 

1.15459 

0. 172 

0.334 

<•5.491 

63.731 

1.16377 

0.170 

0.318 

47.665 

66.645 

1.17230 

0.169 

0.305 

49.760 

69.646 

1.10031 

0.167 

0.295 

51.792 

72.755 

1.18766 

0.166 

0.267 

53.773 

75.590 

1.19504 

0.165 

0.280 

55.711 

76.361 

1 .20109 

0.164 

0.274 

57.612 

61.079 

1.20644 

0. 163 

0 . 269 

59.483 

63.752 

1.21472 

0. 163 

0.265 

61.327 

86.364 

1.22076 

0.162 

9.261 

63.146 

68.962 

1.22661 

0. 162 

0.258 

64.949 

91.549 

1.23226 

0.161 

0.255 

66.733 

94.090 

1.23772 

0.161 

0.253 

66.500 

96.606 

1.24302 

0.160 

0.251 

70.254 

99.102 

1.24616 

0.160 

0.249 

71.996 

101.579 

1.25317 

0. 160 

0.247 

73.726 

1Q4.039 

1.25614 

0.160 

0.245 

75.449 

106.465 

1.26279 

0.160 

0.244 

77.163 

106.917 

1.26742 

0.160 

0.243 

76.669 

111.337 

1.27194 

0.159 

0.241 

•0.569 

113.746 

1.27637 

0.159 

0.240 

62.264 

116.147 

1.26069 

0.159 

0.240 

63.954 

116.539 

1.26492 

0.159 

0.239 

65.639 

120.923 

1.26907 

0.159 

0.238 

87.322 

123.301 

1.29314 

0.159 

0.238 

89.001 

125.673 

1.29712 

0. 160 

0.237 


* two-phase BOUNDARY 


VELOCITY 
OF SOUND 
FT/SEC 


3642 

3831 

3775 

3719 

3659 

3599 

3539 

3476 

3413 

3349 

3284 
3215 
3152 
3084 
3016 
2947 
2877 
2 807 
2735 
2663 

2591 

2517 

2443 

2367 

2290 

2212 

2132 

2050 

1951 

1663 

1775 

1679 

1575 

1467 

1345 

1210 

1063 

666 

622 

615 

650 
666 
707 
738 
765 
7 89 
812 
632 
852 
870 

868 

905 

921 

937 

952 

966 

961 

994 

1009 

1021 

1034 

1047 

1059 

1071 

1083 

1095 

1106 

1119 

1129 

1140 

1150 

1161 
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C-2 a 


THERMODYNAMIC PROPERTIES OF OXYGEN 


450 PSIA ISOBAR 


TEMPERATURE 

density 

V t QH/OV)p 

V<0P/0U) v 

-V <OP/OV> T 

COV/OTyV 

THERMAL 

VISCOSITY 

THERMAL 

OIELECTRIC 

PRANDTL 







JONOUCTIVITY 

DIFFUSIVITY 

constant 

NUMBER 

OEG. 

R 

LB/CU FT 

BTU/LB 

PSIA-CU FT/BTU PSIA 

1 / OEG. R 

BTU/FT-HR-R 

LB/FT-SEC 
x to 5 

SQ FT/HR 



• 99* 

036 

61.76731 

216.13 

14.604 

175273.94 

0 .0016163 

0.11205 

42*620 

0.00346 

1.57045 

5.4505 

100 


61.64440 

217.54 

14.562 

173467.45 

0. 0016209 

0.11176 

42.042 

0.00346 

1.56930 

5.3636 

109 


60.69943 

214.46 

14.342 

164265.29 

0.0016459 

0.11034 

36.236 

0.00345 

1.56332 

4.9392 

110 


60.15099 

211.37 

14.114 

155446.65 

0.0016722 

0.10602 

34.813 

0.00343 

1.55732 

4.5576 

115 


79.39675 

206.22 

13.680 

146947.28 

0,0016999 

0.10722 

31.729 

0.00341 

1.55131 

4.2143 

120 


76.64234 

205.02 

13.640 

138771.10 

0.0019293 

0.10556 

26.951 

0.00339 

1.54526 

3.9053 

125 


77.46136 

201.76 

13.395 

130910.21 

Q. 0019604 

0.10304 

26.449 

0.00337 

1.53923 

3.6271 

130 


77.11536 

196.46 

13.144 

123354.67 

0.0019936 

0.10206 

24.196 

0.00335 

1.53315 

3.3766 

135 


76.34365 

195. 10 

12.690 

116095.52 

0.0020268 

0.10024 

22.167 

0.00332 

1.52705 

3.1511 

140 


75.56626 

191.66 

12.632 

109122.77 

0.0020665 

0.09630 

20.339 

0.00329 

1.52091 

2.9483 

145 


74.70203 

166.20 

12.371 

102427.44 

0.0021069 

0.09647 

16.692 

0.00325 

1.51474 

2.7659 

150 


73.99044 

164.66 

12.106 

96000.52 

0.0021503 

0.09453 

17.206 

0.00322 

1.50652 

2.6021 

155 


73.19075 

161.04 

11.642 

69633.21 

0.0021970 

0.09256 

15.671 

0.00316 

1.50226 

2.4552 

160 


72.36211 

177.35 

11.576 

83916.89 

0.0022476 

0.09057 

14.666 

0.00314 

1.49595 

2.3239 

165 


71.56356 

173.59 

11.309 

76243.16 

0.0023023 

0.06055 

13.560 

0.00310 

1.46956 

2.2066 

17 0 


70.73410 

169.75 

11.041 

72603.69 

0.0023619 

0.06651 

12*601 

0.00305 

1.46314 

2.1024 

175 


69.69246 

165.42 

10.774 

67591.10 

0.0024270 

0.06445 

11.717 

0.00300 

1.47662 

2.0102 

160 


69.03730 

161.60 

10.507 

62597.10 

0.0024984 

0.06237 

10*920 

0.00295 

1.47002 

1.9292 

165 


66.16707 

157.69 

10.241 

57814.46 

0.0025770 

0.06026 

10.200 

0.00290 

1.46332 

1.6566 

19 0 


67.27999 

153.46 

9.976 

53236.03 

0.0026640 

0.07616 

9.550 

0.00264 

1.45652 

1.7979 

195 


66.37403 

149.16 

9.712 

48454.99 

0.0027606 

0.07607 

6.962 

0.00276 

1.44959 

1.7464 

200 


65.44661 

144.73 

9.449 

44664.64 

0.0026647 

0.07394 

6.430 

0.00272 

1.44252 

1.7040 

205 


64.49657 

140.16 

9.167 

40659.49 

0.0029902 

0.07160 

7.947 

0.00266 

1.43529 

1.6702 

210 


63.51706 

135.50 

6.926 

36633.31 

0.0031279 

0.06965 

7.510 

0.00259 

1.42766 

1.6450 

215 


62.50743 

13B.69 

6 .664 

33161.24 

0.0032849 

0.06749 

7.112 

0.00252 

1.42026 

1.6266 

220 


61.46205 

125.73 

6.402 

29696.69 

0.0034657 

0.06531 

6.749 

0.00244 

1.41240 

1.6210 

225 


60.37531 

120.63 

6.136 

26382.73 

0.0036757 

0.06312 

6.416 

0.00236 

1.40426 

1.6229 

230 


59.24031 

115.36 

7.663 

23230*43 

0.0039224 

0 .06090 

6.113 

0.00227 

1.39579 

1.6353 

235 


56.03445 

111.13 

7.392 

20216.06 

0.0042216 

0.05664 

5.637 

0.00215 

1.36663 

1.6613 

240 


56.77547 

105.67 

7.067 

17463.29 

0.0045465 

0.05637 

5.624 

0.00207 

1.37751 

1.7256 

245 


55.43640 

99.97 

b.799 

14654.48 

0.0049621 

0.05407 

5.406 

0.00196 

1.36767 

1.7926 

25 0 


54.00443 

93.% 

6.475 

12362.76 

0.0055159 

0.05172 

5.160 

0.00185 

1.35716 

1.8686 

255 


52.44654 

67,73 

6.129 

10073.63 

0.0062179 

0.04932 

4.945 

0.00172 

1.34560 

1.9693 

260 


50.72566 

61.06 

5.732 

7909.16 

0.0071751 

0.04602 

4.697 

0 .00159 

1.33334 

2.1006 

265 


46.77323 

73.61 

5 .291 

5699.95 

0.0065632 

0.04416 

4.429 

0.00143 

1.31929 

2.2664 

270 


46.44452 

65.94 

4.796 

4091.35 

0.0108153 

0.04134 

4.134 

0.00125 

1.30294 

2.5674 

275 


43.59506 

57.23 

4 .263 

2454.26 

0.0153574 

0.04002 

3.767 

0.00104 

1.26251 

2.9941 

26 0 


39.39956 

46.43 

3.486 

1062.67 

0.0276616 

0.03945 

3.332 

0.00076 

1.25322 

3.9044 

265 


29.41649 

34.13 

2.449 

146.13 

0.1224663 

0.04153 

2.451 

0.00034 

1.16536 

6.8636 

290 


19.11606 

34.45 

2.370 

229.29 

0.0456255 

0.02833 

1.764 

0.00094 

1.11600 

3.5641 

295 


16.16336 

36.99 

2.463 

334.06 

0.0253669 

0.02276 

1.634 

0.00150 

1.09932 

2.4227 

300 


14.55619 

39.05 

2.470 

486.64 

0.0179694 

0.02027 

1.560 

0.00196 

1.06905 

1.9463 

310 


12.56376 

43.22 

2.499 

499.70 

0.0119900 

0.01610 

1.464 

0.00276 

1.07667 

1.5296 

320 


11.33156 

46.97 

2.503 

561.50 

0.0092563 

0.01710 

1.446 

0.00347 

1.06667 

1.3241 

330 


10.41675 

50.53 

2.500 

606.35 

0.0076625 

0.01655 

1.426 

0.00410 

1.06320 

1.2009 

340 


9.70456 

53.93 

2.494 

640.61 

0. 0066034 

0.01623 

1.416 

0.00470 

1.05679 

1.1161 

350 


9.12064 

57.22 

2.465 

666.29 

0.0056412 

0 . 0.1605 

1.412 

0.00526 

1.65518 

1.0564 

36 0 


6.62932 

60. 42 

2 .475 

690.77 

0.0052624 

0.01595 

1.412 

0.00561 

1.05216 

1.0131 

370 


6.20636 

63.53 

2.466 

709.53 

0.0040056 

0.01590 

1.416 

0.00635 

1.14956 

0.9766 

36 0 


7.63632 

66.57 

2.456 

725.42 

0.0044345 

0.01569 

1.422 

0.00667 

1.04729 

0.9510 

390 


7.50833 

69.55 

2 .447 

739.05 

0.0041260 

0.01591 

1.430 

0.10739 

1.04526 

0.92 61 

40 0 


7.21450 

72.46 

2.434 

750.64 

0.0030649 

0.01596 

1.439 

0.00790 

1.04346 

0.9069 

410 


6.94696 

75.35 

2.430 

761.14 

0.0036406 

0.01604 

1.449 

0.00641 

1.04166 

0.6925 

42 0 


6.70721 

78.19 

2.422 

770.20 

0.0034455 

0.01613 

1.461 

0.00693 

1.04036 

0.6763 

430 


6.46572 

60. 96 

2.414 

778.21 

0.0032741 

0.01623 

1.473 

0.00944 

1.03903 

0.6660 

44 0 


6.26166 

63.74 

2.407 

785.34 

0.0031219 

0.01635 

1.486 

0.00995 

1.03779 

0.6553 

45 0 


6.09261 

66.47 

2.400 

791.72 

0.0029659 

0.01647 

1.499 

0.01047 

1.03664 

0.6457 

460 


5.91726 

69.17 

2.394 

797.45 

0.0026635 

0.01661 

1.513 

0.01099 

1.03557 

0.6373 

47 0 


5.75346 

91.65 

2.368 

602.62 

0.0027526 

0.01674 

1.527 

0.01151 

1.93456 

0 .6298 

46 0 


5.60012 

94.50 

2.362 

607.29 

0.0026516 

0.01669 

1.541 

0.01204 

1.03364 

0.6230 

49 0 


5.45614 

97.14 

2.376 

611.55 

0.0025591 

0.01704 

1.556 

0.01256 

1.03277 

0.6170 

5Q0 


5.32056 

99.77 

2.370 

615.42 

0.0024740 

0.01719 

1.570 

0.01309 

1.03195 

0.6116 

510 


5.19263 

102.36 

2.365 

616.96 

0.0023955 

0.01732 

1.565 

0.01360 

1.03117 

0 .8062 

52 0 


5.07159 

104.96 

2.359 

622.21 

0.0023227 

0.01749 

1.600 

0.01414 

1.03044 

0.6033 

530 


4.95664 

107.57 

2.354 

625.20 

0.0022551 

0.01766 

1.616 

0.01469 

1.02974 

0.7969 

54 0 


4.64766 

110.16 

2.346 

627.96 

0.0021920 

0*01764 

1.631 

0.Q1524 

1.02906 

0.7949 

550 


4.74417 

112.74 

2.343 

630.50 

0.0021329 

0.01601 

1.646 

0.01579 

1.02845 

0.7914 

560 


4.64535 

115.32 

2.337 

632.66 

0.0020775 

0.01019 

1.662 

0.01634 

1.02765 

0.7662 

570 


4.55104 

117.90 

2.332 

635.05 

0.0020254 

0.01636 

1.677 

0 .01690 

1.02726 

0.7653 

560 


4.46069 

120.46 

2.327 

637.06 

0.0019763 

0.01654 

1.693 

0.01745 

1.02674 

0.7828 

590 


4.37462 

123.06 

2.321 

836.98 

0.0019299 

0.01872 

1.709 

0.01602 

1.02622 

0.7605 

600 


4.29195 

125.65 

2.315 

640.75 

0.0016660 

0.01690 

1.724 

0.01658 

1.02572 

0.7784 
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C-2a 


THE RHO DYNAMIC PROPERTIES OF OXYGEN 


660 PS I* ISOBAR 


TEMPERATURE 

VOLUME 

ISOTHERM 

ISOCHORE 




DERIVATIVE 

DERIVATIVE 

DEG. 

R 

CU FT/LB 

CU FT-PSIA/LB 

PSIA/R 

♦ 99. 

052 

0.01223 

2163.66 

316.6 

too 


0.01225 

2125.56 

315.9 

105 


0.01236 

2131.66 

303.3 

111 


0.01260 

1961.36 

291.1 

115 


0.01259 

1651.66 

279.2 

121 


0.01271 

1765.53 

267.8 

125 


0.01206 

1661.65 

256.7 

130 


0.01297 

1606.59 

266.0 

135 


0.01310 

1521.66 

235.6 

160 


0.01323 

1665.67 

225.6 

165 


0.01337 

1371.70 

215.9 

150 


0.01351 

1296.51 

206.5 

155 


0.01366 

1226.66 

197.6 

160 


0.11301 

1166.66 

160.7 

165 


0.11397 

1696.66 

100.2 

170 


0.11616 

1020.36 

172.0 

175 


0.01631 

966.22 

166.1 

180 


0.01666 

907.66 

156.5 

165 


0.11667 

669.32 

169.1 

190 


0.01666 

792.66 

161.9 

195 


0.01516 

737.30 

135.0 

200 


0.01521 

683.76 

120.2 

205 


1. 01550 

631.73 

121.7 

210 


0.01576 

561.26 

115.3 

215 


0.01599 

532.21 

109.1 

220 


0.01626 

666.62 

103.0 

225 


0.01656 

636.66 

97.1 

230 


0.01667 

393.66 

91.2 

235 


1.01722 

369.67 

85.5 

260 


6.01761 

309.66 

79.6 

265 


0.01603 

269.56 

76.2 

250 


0.01850 

236.96 

68.5 

255 


0.01905 

193.62 

62.6 

260 


0.01969 

157.76 

57.0 

265 


0. 0286 7 

122.91 

50.9 

270 


0.02166 

90.09 

66.6 

275 


0.02265 

56.56 

30.1 

200 


1.02515 

29.66 

30.0 

205 


1.03216 

6.66 

19.5 

290 


1.05002 

10.66 

11.1 

295 


0.05995 

19.59 

0.6 

300 


1.06701 

26.67 

7.5 

311 


1.07769 

36.96 

6.1 

321 


0.06669 

66.69 

5.3 

330 


1.69662 

57.62 

6.7 

360 


0.10165 

65.51 

6.3 

350 


0.10602 

72.60 

6.0 

360 


0.11623 

79.63 

3.7 

370 


0.12016 

66.16 

3.5 

360 


0.12567 

92.22 

3.3 

390 


0.13160 

98.11 

3.1 

60 0 


0.13679 

103.76 

2.9 

611 


0.16206 

109.26 

2.6 

620 


0.1671* 

116.54 

2.7 

630 


0.15223 

119.76 

2.6 

44 0 


0.15719 

126.61 

2.5 

45 0 


0.16208 

129.75 

2.6 

660 


0.16696 

136.59 

2.3 

670 


0.17167 

139.36 

2.2 

660 


0.17636 

166.11 

2.2 

690 


0.16165 

166.60 

2.1 

500 


0.16567 

153.13 

2.0 

510 


1.19026 

157.60 

2.0 

520 


0*19661 

162 . 02 

1.9 

530 


0.19933 

166.39 

1.9 

560 


0.20361 

170.71 

1.6 

550 


0.20626 

176.99 

1.6 

560 


0.21271 

179.23 

1.8 

570 


0.21713 

103.63 

1.7 

560 


0.22152 

167.61 

1.7 

59 0 


0.22590 

191.75 

1.6 

600 


0.23826 

195.66 

1.6 


* T MO -PHASE BOUNOARY ' 


internal 

ENERGY 

ENTHALPY 

ENTROPY 

Cy Cp 

BTU/L9 

BTU/L8 

BTU/LB-R 

BTU / l 8 -R 


-63.082 

-61.135 

0.56256 

0.267 

0.396 

-82.710 

-60.760 

0.90633 

0.266 

0.396 

-00.766 

-76.779 

0.52566 

0.261 

0.396 

-78.787 

-76.601 

0.54607 

0.257 

0.396 

-76.626 

-76.622 

0.56165 

0.253 

0.396 

-76.669 

-72.666 

0.57069 

0.250 

0.396 

-72.911 

-70.667 

0.59666 

0.266 

0.396 

-70.956 

-66.669 

0.61015 

0.263 

0.396 

-66.996 

-66.910 

0.62566 

0.239 

0.396 

-67.037 

-66.930 

0.63966 

0.236 

0.396 

-65.076 

-62.969 

1.65339 

0.233 

0.396 

-63.117 

-60.965 

0.66666 

0.230 

0.397 

-61.153 

-56.976 

0.67967 

0.226 

0.396 

-59.166 

-56.967 

0.69251 

0.225 

0.399 

-57.216 

-56.991 

0.70679 

0.223 

0.600 

-55.261 

-52.990 

1.71676 

0.228 

0.401 

-53.266 

-50 .981 

0.72636 

0.216 

0.402 

-51.272 

•66.965 

0.T3974 

0.216 

0.404 

-69.275 

-66.939 

1.75065 

0.213 

0.406 

-67.266 

-66.902 

0.76172 

0.211 

0.409 

-65.250 

-62.651 

0.77237 

0.209 

0.412 

-63.216 

-60.785 

0.76206 

0.207 

0.415 

-61.169 

-36.780 

1.79313 

0.205 

0.419 

-39.100 

-36.596 

0.60329 

0.203 

0.424 

-37.009 

-36.662 

0.61332 

0.201 

0.429 

-36.091 

-32.300 

0.02326 

0.199 

1.435 

-32.760 

-30.103 

0.63313 

0.197 

0.663 

-30.550 

-27.063 

9.66297 

0.196 

0.452 

-20.265 

-25.562 

0.85295 

0.199 

0.469 

-25.970 

-23.167 

1.66295 

0.198 

0.466 

-23.592 

-20.721 

0.67306 

0.196 

0.497 

-21.133 

-16.166 

0.68326 

0.195 

0.517 

-16,571 

-15.537 

0.69377 

0.195 

0.564 

-15.871 

-12.736 

1.9*665 

0.195 

0.579 

-12.977 

-9.717 

0.91615 

0. 196 

0.630 

-9.603 

-6.366 

0.92 660 

0.196 

0.706 

-6.139 

-2.561 

0.96216 

1.202 

0.661 

-1.661 

2.569 

0.96106 

0.213 

1.216 

7*170 

12.277 

0.99563 

0.262 

3.411 

19.305 

27.350 

1.06793 

0.236 

1.749 

26.220 

33.767 

1.06990 

0.216 

0.992 

27.293 

37.966 

1.06602 

0.206 

0.728 

31.703 

66.107 

1.10610 

0.191 

0.529 

35.102 

66.906 

1.11963 

a. 184 

O.t'tl 

36*013 

53.066 

1.13210 

0.179 

0.391 

60.633 

56.769 

1.16335 

0. 175 

0.359 

63.060 

60.261 

1.1536L 

0.172 

0.337 

65.368 

63.539 

1.16265 

0. 170 

0.320 

67.536 

66.669 

1.17122 

0.169 

0.307 

69.638 

69.666 

1.17926 

0.167 

0.296 

51.679 

72.605 

1.16665 

a. 166 

0.288 

53.667 

75.650 

1.19405 

0.165 

0.281 

55.611 

76.230 

1.20092 

0.164 

0.275 

57.516 

60.956 

1.29749 

0.163 

0.270 

59.393 

63.635 

1.21379 

0.163 

0.266 

61.261 

06.276 

1.21966 

0.162 

0.262 

63.066 

88.677 

1.22571 

0.162 

0.259 

66.671 

91.650 

1.23136 

0.161 

0.256 

66.657 

93.995 

1.23666 

0.161 

0*253 

68.626 

96.516 

1.26215 

0. 161 

0*251 

70.166 

99.016 

1.26730 

0. 160 

0.249 

71.929 

101.696 

1.25231 

0. 160 

0.247 

73.662 

103.960 

1.25719 

0. 160 

0.246 

75.366 

166.609 

1.26196 

0. 160 

0.244 

77.101 

100.666 

1.26656 

Q.i6a 

0.243 

76.809 

111.267 

1.27111 

0.159 

0.2L2 

60.511 

113.679 

1.27556 

0.159 

0.21*1 

62.207 

116.062 

1.27967 

0.159 

0.240 

63.696 

116.676 

1.26610 

0.159 

0.239 

85.S65 

120.662 

1.28626 

0.159 

0.238 

67.266 

123.242 

1.29232 

0 . 159 

0.238 

66.969 

125.617 

1.29631 

0. 160 

0 .23 7 


VELOCITY 
OF SOUNO 
FT/SEC 


3 8*2 
3 632 
3776 
3718 
3660 
3600 
3539 
3477 
3616 
3350 

3265 
3219 
3153 
3065 
3017 
2 966 
2 676 
2606 
2 737 

2665 

2592 

2519 

2666 
2369 
2293 
2219 
2135 
2053 
1956 
1666 

1776 

1663 

1563 

1673 

1352 

1219 

1075 

666 

651 
613 

668 

667 

707 

737 

766 

789 

611 

632 

652 
870 

666 

905 

921 

937 

952 

966 

981 

995 

1008 

1021 

1036 

1067 

1059 

1071 

1083 

1095 

1107 

1118 

1129 

1140 

1151 

1161 
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G-2a 


THERHOOYNAMIC PROPERTIES OF OXYGEN 


860 PSI* ISOBAR 


TEMPERATURE 

DENSITY 

VION/DV> p 

VtDP/OUly 

-V (DP/DVlf 

IDV/OTyV 

THERNAL 

VISCOSITY 

THERMAL 

DIELECTRIC 

PRANDTL 





JONOUCTIVITY 

OIFFUSIVITY 

CONSTANT 

NUMBER 

DEG* 

R 

LB/CU FT 

0TU/L6 

PSIA-CU FT/BTU PSIA 

l/DEG. R 

8TU/FT-MR-R 

LB/FT-SEC 
X 10 5 

SQ FT/MR 



* 99. 

052 

61.76966 

216.16 

14.603 

175329.68 

0. 0016 157 

0.11206 

42.635 

0.00346 

1.57047 

5.4516 

100 


81.64911 

217.61 

14.563 

173549.91 

0.0016203 

0.11179 

42.068 

0.00346 

1.56934 

5.3661 

109 


60.90435 

214.54 

14.342 

164368.16 

0.0018452 

0.11035 

36.262 

0.00345 

1.56336 

4.9416 

110 


80.15614 

211.44 

14.115 

155531.93 

0.0016715 

0.10663 

34.635 

0.00343 

1.55736 

4.5596 

115 


79.40415 

206.29 

13.801 

147030.96 

9.0016992 

0.10723 

31.750 

0.00341 

1.55135 

4.2163 

120 


76.64601 

205.09 

13.640 

136855.24 

0.0019285 

0.10557 

26.971 

0.00339 

1.54532 

3.9072 

125 


77.66731 

201.64 

13.395 

130994.79 

0.0019595 

0.10385 

26.466 

0.00337 

1.53927 

3.6266 

130 


77.12161 

196.54 

13.145 

123439.91 

0.0019926 

0.10208 

24.214 

0.00335 

1.53320 

3.378? 

135 


76.35042 

195.16 

12.690 

116181.02 

0.0020276 

0.10026 

22.163 

0.00332 

1.52710 

3.1526 

me 


75.57320 

191.77 

12.632 

109208.76 

0.0020654 

0.09639 

20.354 

0.00329 

1.52096 

2.9497 

145 


74.78933 

186.29 

12.372 

102513.93 

0.0021857 

0.09649 

18.707 

0.00325 

1.51479 

2.7672 

150 


73.99814 

164.75 

12.106 

96087.53 

0.0021489 

0.09455 

17.222 

0.00322 

1.50656 

2.6033 

155 


73.19669 

161.14 

11.843 

69926*74 

0.0021956 

0.09258 

15.664 

1.00316 

1.50233 

2.4563 

160 


72.39073 

177.45 

11.577 

64004.96 

0.0022459 

0.09059 

14.679 

0.00314 

1.49602 

2.3248 

165 


71.57272 

173.70 

11.310 

76331.64 

0.0023005 

0.06657 

13.592 

0.00310 

1.46965 

2.2075 

170 


70.74361 

169.66 

11*042 

72893.15 

0.0023599 

0.08653 

12.612 

0.00305 

1.46321 

2.1032 

175 


69.90279 

165.93 

16.775 

67660.96 

0.0024240 

Q. 06448 

11.726 

0.00300 

1.47670 

2.0109 

160 


69.04632 

161.92 

16 .509 

62667.63 

0.0024959 

0.08240 

10.930 

0. 00295 

1.47010 

1.9298 

16 5 


68.17665 

157.62 

10.243 

57905*6 7 

0 • 0 U 2 57 42 

0 . 060 31 

10.210 

0.00290 

1.46341 

1.8591 

190 


67.29262 

153.61 

9.978 

53327.96 

0.0026600 

0.07621 

9.55 9 

0.00284 

1.45661 

1.7982 

195 


66.36760 

149.30 

9.715 

48947.66 

0.0027570 

0.07610 

6.970 

0.00276 

1.44969 

1 .7467 

200 


65.46144 

144.67 

9.452 

44756.30 

0.0026646 

0.07396 

6.436 

0.00272 

1.44263 

1.7041 

205 


64.51141 

140.33 

9.191 

40753.76 

0.0029855 

0. 07164 

7.955 

0.00266 

1.43541 

1.6701 

210 


63.53426 

135.66 

6.930 

36928.49 

0.0031224 

0.06969 

7.517 

0.00259 

1.42601 

1.6446 

215 


62.52624 

130.66 

6.669 

33277.36 

0.0032705 

0.06753 

7.119 

0.00252 

1.42040 

1.6261 

220 


61.46271 

125.92 

9 .407 

29795.98 

0.0034560 

0 .06536 

6.756 

0.00244 

1.41255 

1.6203 

225 


60.39615 

120.63 

6.142 

26460*85 

0.0036664 

0.06317 

6.424 

0.00236 

1.40443 

1.6219 

230 


59.26576 

115.59 

7.670 

23329.62 

0*0039111 

0.06096 

6.120 

0.00226 

1.39596 

1.6339 

235 


56.06309 

111.35 

7.399 

20314.46 

0.0042079 

0.05669 

5.642 

Q. 00216 

1.36704 

1.6769 

240 


56.60767 

105 .91 

7.095 

17560.00 

0.0045297 

0.05643 

5.630 

0.00207 

1.37775 

1.7230 

245 


55.47561 

108.23 

6.60 6 

14952.99 

0*0049591 

0.05413 

5.412 

0.00196 

1.36794 

1.7890 

250 


54.04766 

94.26 

6 .466 

12462.66 

9.0054650 

0.05160 

5.167 

0.00165 

1.35746 

1 .8639 

255 


52.49636 

66.07 

5.143 

10175.33 

0.0061749 

0.04940 

4.953 

0.00173 

1.34618 

1.9630 

260 


50.76944 

61.44 

5.747 

8012.60 

0.0071061 

0.04691 

4.706 

0.00160 

1.33360 

2.0906 

265 


46.65524 

74.26 

5.313 

6004.75 

0.0064776 

0.04429 

4.441 

0.00144 

1.31967 

2.2723 

270 


46.59662 

66.49 

4.624 

4197.79 

0.0106169 

0.04146 

4.146 

0.00126 

1.30374 

2.5416 

27 5 


43.76924 

57.93 

4.301 

2562.10 

0.0146703 

0.04005 

3.608 

0.00106 

1.26373 

2.9462 

260 


39.75420 

47.47 

3.555 

1170.46 

0.0256690 

0.03932 

3.369 

0.00061 

1.25568 

3.7577 

265 


31.16692 

35.43 

2.576 

202.06 

0.0962671 

0.04136 

2.590 

0.00039 

1.19720 

7.6903 

290 


19.99245 

34.31 

2.366 

217.09 

0.0509665 

0.02975 

1.635 

0.00065 

1*12363 

3.6642 

295 


16.66067 

36.79 

2.464 

326.74 

0.0269553 

0.02345 

1.661 

0.00142 

1.10247 

2.5290 

30 0 


14.92401 

38.64 

2.474 

401.01 

0.0167429 

0.02067 

1.560 

Q. 00190 

1.09136 

2.0026 

310 


12.63606 

43.03 

2.504 

499.95 

0.0122920 

0.01632 

1.497 

0.00270 

1.07826 

1.5560 

32 0 


11.53475 

46.79 

2.506 

563.95 

0.0094226 

0.01725 

1.456 

0.00339 

1*07013 

1.3400 

330 


10.59144 

50.35 

2.505 

610.25 

0.0077693 

0.01667 

1.435 

0.0040? 

1.06427 

1 .2116 

34 0 


9.65660 

53.77 

2.496 

645.74 

0.0066763 

0.01633 

1.423 

0.00462 

1.05972 

1.1262 

350 


9.25776 

57.07 

2.490 

674.00 

0.0056968 

0.01614 

1.416 

0 .0051 0 

1.05603 

1.0647 

360 


6.75450 

60.27 

2.40 0 

697.09 

0.0053054 

0.01603 

1.416 

0.00573 

1.05293 

1.0162 

370 


6.32226 

63.39 

2.470 

716.35 

0.0046399 

0.01597 

1.421 

0.00625 

1.05027 

0.9631 

360 


7.94455 

66.44 

2.460 

732.64 

0.0046624 

0.01595 

1.427 

0.00677 

1.04795 

0.9547 

390 


7.61099 

69.43 

2.451 

746.61 

0.0041492 

0.01597 

1.435 

0.00729 

1.04590 

0.9313 

400 


7.31072 

72.36 

2.442 

756.69 

0.0036645 

0.01602 

1.444 

0.00760 

1.04407 

0.9117 

410 


7.04037 

75.24 

2.433 

769.24 

0.0036573 

0.01609 

1.454 

0.00631 

1.04242 

0.6950 

420 


6.79439 

76.06 

2.425 

776.51 

0.0034599 

0.01616 

1.465 

0.00661 

1.04092 

0.6606 

430 


6.56914 

60.87 

2.416 

766.71 

0.0032665 

0.01628 

t.47 7 

a. 0093? 

1.03954 

0 .8661 

440 


6,36173 

63.64 

2.410 

794.01 

0.0031329 

0.01639 

1.490 

0.00963 

1.03626 

0.6571 

450 


6.16963 

66.37 

2.403 

600.53 

0.0029956 

0.01652 

1.503 

0.01035 

1.03711 

0.8474 

460 


5.99151 

69.07 

2.397 

606.39 

0.0026720 

0.01665 

1.516 

0.01066 

1.0 3602 

0 .6366 

47 0 


5.82519 

91.76 

2.391 

611.67 

0.0027602 

0.01676 

1.530 

0.01136 

1.03501 

0.6312 

48 0 


5.66953 

94.42 

2.365 

616.45 

0.0026584 

0.01693 

1.544 

0.01190 

1.03407 

0.8243 

490 


5.52341 

97.06 

2.379 

620.60 

0.0025652 

0.01706 

1.559 

0.0124? 

1.03316 

C .6162 

500 


5.36566 

99.69 

2.37 3 

624.76 

0.0024796 

0.01723 

1.574 

0.01294 

1.03234 

0.6127 

510 


5.25606 

102.30 

2.367 

826.38 

0.0024006 

0.01735 

1.566 

0.01344 

1.03155 

0.6092 

520 


5.13329 

104.90 

2.362 

631.70 

0.0023273 

0.01752 

1.603 

0.01396 

1.03061 

0.6043 

530 


5.01692 

107.50 

2.356 

834.75 

0.0022593 

0.01769 

1.619 

0.0145? 

1.03010 

0.7996 

540 


4.90642 

110.09 

2.351 

537.57 

G * 00 21958 

0.01767 

1.63 4 

0.01506 

1.02943 

0.7956 

55 0 


4.60130 

112.67 

2.346 

640.17 

0. OQ 21 364 

0 . 01604 

1.649 

0.01561 

1.02660 

0.7922 

56 0 


4.70114 

115.26 

2.340 

642.57 

0.0020608 

0.01622 

1.665 

0.01616 

1.02619 

0.7869 

570 


4.60554 

117.64 

2.335 

644.61 

0.0C20264 

0.01639 

1.680 

0.01671 

1.02761 

0.7660 

560 


4.51419 

120.42 

2.329 

546.69 

0.0019791 

0.01657 

1.696 

0.01726 

1.02706 

0 .7634 

590 


4.42677 

123.00 

2.324 

646.63 

0. 0019325 

0.01675 

1.711 

0.0179? 

1.02653 

0.7011 

600 


4.34301 

125.56 

2.316 

650.64 

0.0016664 

0.01692 

1.727 

0.01637 

1.02603 

0 .7790 


• TWO-PHASE BOUNOARY 
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2a 


THERMODYNAMIC PROPERTIES OF OXYGEN 


8 7 D PSIA ISOBAR 








TEMPERATURE VOLUME 

0E6. R CU FT/LB 

ISOTHERM ISOCHORE 

OERIVATIVE DERIVATIVE 
CU FT-PSIA/IB PSIX /R 

INTERNAL 

ENERGY 

0TU/L8 

ENTHALPY 

BTU/LB 

ENTROPY 

BTU/LB-R 

C l' 

8TU / LB 

C P 

-R 

VELOCITY 
OF SOUND 
FT/SEC 


• 99.067 

0.01223 

2166.27 

318.6 

>63.060 

-81.111 

0.50258 

0 . 267 

0.396 

3843 

ISO 

0.01225 

2126.65 

316.0 

-82.714 

-60.741 

0.50629 

0.266 

0.396 

3 832 

109 

0.01236 

2032.56 

303.3 

-80.752 

-78.761 

0.52561 

0.261 

0.396 

3776 

110 

0.01267 

1961.28 

291.1 

-76.792 

-76.782 

0.54402 

0. 257 

0.396 

3719 

119 

0.31259 

1852.61 

279.3 

-76.833 

-74.004 

0.56161 

0.253 

0.396 

3661 

120 

0.01271 

1766.67 

267.6 

-74.875 

-72.826 

0.57864 

0.250 

0.395 

3601 

129 

0.01286 

1662.81 

256.7 

-72,917 

-70.049 

0.59459 

0.246 

0.395 

3 540 

131 

0.01297 

1601.56 

266.0 

-70.960 

-60.071 

0.61010 

0.243 

0.396 

3478 

139 

0.01310 

1522.67 

235.6 

-69.002 

-66.093 

0.62503 

0.239 

0.396 

3415 

160 

0.01323 

1666.08 

225.6 

-67.064 

-64.913 

0.63943 

0.236 

0.396 

3351 

169 

0.01337 

1371.73 

215.9 

-65.0*5 

-62.931 

0.65334 

0.233 

0.396 

3286 

190 

0.01351 

1299.55 

2 06.5 

-63.126 

-60.960 

0.66679 

0.230 

0.397 

3220 

195 

0.01366 

1229.50 

197.5 

-61.161 

-58.961 

0.67902 

0.228 

0.398 

3154 

160 

0.01381 

1161.52 

166.7 

-59.195 

-56.970 

0.69265 

0.225 

0.398 

3086 

169 

0.01397 

1095.56 

160.3 

-57.226 

-54.975 

0.70473 

0. 223 

0.400 

3018 

170 

0.01613 

1031.50 

172.1 

-55.251 

-52.974 

0.71660 

0.220 

0.401 

2949 

175 

0.01630 

969.36 

166.2 

-53.271 

-50.966 

0.72032 

0. 216 

0.402 

2879 

10 0 

0.01668 

909.05 

156.5 

-51.283 

-48.950 

0.73968 

0.216 

0.404 

2 809 

185 

0.01666 

85*. 51 

169.1 

-49.267 

-46.925 

0.75078 

0.213 

0.406 

2738 

190 

0.01686 

793.7* 

162.0 

-47.262 

-44.888 

0.76164 

0.211 

0.409 

2 666 

195 

1.01506 

738.55 

135.0 

-65.264 

-62.830 

0.77229 

0. 209 

0.411 

2594 

200 

0.01527 

685.01 

120.3 

-43.233 

-40.773 

0.78276 

0. 207 

0.415 

2520 

205 

0.0155* 

633.06 

121.6 

-41.186 

-36.609 

0.79305 

0.205 

0.419 

2 446 

210 

0.01576 

582.58 

115.6 

-39.119 

-36.504 

0.80320 

0.203 

0.423 

2371 

215 

0.01599 

533.59 

109.2 

-37.029 

-34.653 

0.81322 

0.201 

0.429 

2295 

220 

0.01626 

686*06 

103.1 

-34.913 

-32.293 

0.82315 

0.199 

0.435 

2217 

225 

0.01655 

639.89 

97.2 

-32.764 

-30.090 

0.83302 

0.197 

0.443 

2137 

230 

0.01687 

395.15 

91.6 

-30.577 

-27.060 

0.84215 

0. 196 

0.452 

2 056 

235 

0.01721 

351.36 

65.6 

-26.315 

-25.542 

0.85202 

0.199 

0.468 

1957 

260 

0.01759 

318.99 

79.6 

-26.004 

-23.170 

0.86201 

0.196 

0.479 

1869 

26 5 

0.01801 

271.13 

76.3 

-23.631 

-20.729 

0.87207 

0.196 

Q. 496 

1782 

250 

0.01869 

232.62 

66.6 

-21.177 

-18.199 

0.88309 

0.195 

Q.516 

1687 

255 

0.01903 

195.56 

63. 0 

-16.623 

-15.557 

0.89356 

0.195 

0.542 

1568 

26 0 

0.01966 

159.59 

57.2 

-15.935 

-12.767 

0.90439 

0.195 

0.576 

1476 

265 

0.02063 

126.86 

51.2 

-13.056 

-9.766 

0.915*3 

0.196 

0.626 

1359 

27 0 

0.02161 

92.16 

46.9 

-9.909 

-6.659 

0.92819 

0. 196 

0.699 

1228 

275 

0.02276 

60.75 

36.5 

-6.295 

-2.620 

0.94226 

0.202 

0.845 

1086 

280 

0.02695 

31.66 

30.7 

-1.752 

2.268 

0.95906 

0.211 

1.163 

902 

285 

0.03073 

6.36 

20.6 

5.972 

10.922 

0.99046 

0.237 

2.817 

679 

290 

8.06771 

9.82 

11.7 

16.333 

26.019 

1.04303 

0.237 

1.951 

612 

295 

0.05812 

1* . 55 

9.2 

23.621 

32.904 

1.06607 

0.216 

1.051 

647 

300 

*.06535 

25.96 

7.8 

26.854 

37.301 

1*06166 

0.205 

0.755 

666 

310 

0.07635 

3*. 16 

6.3 

31.399 

43 .699 

1.10241 

0.192 

0.540 

706 

320 

0.08517 

68.23 

5.4 

36.861 

48.583 

1.11792 

0.184 

0.447 

737 

330 

0.09289 

57.06 

6.6 

37.610 

52.774 

1.13062 

0. 179 

0.395 

764 

360 

0.09990 

65.00 

6.4 

40.656 

56.550 

1.14209 

0. 175 

0.362 

788 

35 0 

0.10663 

72.36 

6.0 

42.902 

60.048 

1.15224 

0. 173 

0.339 

811 

360 

0.11261 

79.21 

3.8 

45.205 

63.346 

1.16153 

0.171 

0.322 

632 

370 

0.11890 

65.69 

3.5 

47.602 

66.493 

1.17015 

0. 169 

0.308 

652 

380 

0.12617 

91.67 

3.3 

49.517 

69.521 

1.17623 

0.167 

0.298 

870 

390 

0.12966 

97.79 

3.1 

51.565 

72.656 

1.18505 

0. 166 

0.289 

668 

600 

0.13500 

103.68 

3.0 

53.560 

75.309 

1.19307 

0.165 

0.282 

905 

610 

0.16*21 

108.99 

2.9 

55.510 

78.099 

1.19996 

Q. 164 

0.276 

921 

620 

0.16531 

116.33 

2.7 

57.423 

80.832 

1.20655 

0.164 

0.271 

937 

630 

0.15031 

119.53 

2.6 

59.303 

83.519 

1.21207 

0.163 

0.266 

952 

660 

0.15523 

126.60 

2.5 

61.155 

86.166 

1.21895 

0.162 

0.263 

967 

650 

0.160*8 

129.56 

2.6 

62.964 

88.773 

1.22461 

0.162 

0 .259 

981 

660 

0.16686 

136.61 

2.3 

64.792 

91.351 

1.23048 

0.161 

0.256 

995 

670 

0.16958 

139.16 

2.3 

66.561 

93.901 

1.23596 

0.161 

0.254 

1006 

680 

0.17625 

163.66 

2.2 

68.355 

96.426 

1.24128 

0.161 

0.251 

1021 

690 

0.17887 

168.67 

2.1 

70.114 

98.930 

1.24644 

0.160 

0.249 

1034 

500 

0.18365 

153.01 

2.1 

71.861 

101.614 

1.25146 

0* 160 

0.248 

1047 

510 

0.18799 

157.69 

2.0 

73.596 

103.881 

1.25635 

0. 160 

0.246 

1060 

520 

0.19269 

161.92 

2.0 

75.322 

106.333 

1.26111 

0. 160 

0.244 

1072 

530 

0.19697 

166.3Q 

1. 9 

77.040 

108.771 

1.26575 

0. 160 

0.243 

1064 

560 

0.20161 

170.63 

1.9 

78.749 

111.197 

1.27029 

0.159 

0.242 

1095 

550 

0.20583 

176.92 

1.8 

80.453 

113.611 

1.27472 

0.159 

0.241 

1107 

560 

0.21022 

179.17 

1.6 

62.15* 

116.017 

1.27905 

0.159 

0.240 

1118 

570 

0.21659 

183.38 

1.7 

83.642 

118.413 

1.28329 

0.159 

0.239 

1129 

58 0 

0.21896 

187.56 

1.7 

65.531 

120.802 

1.26745 

0.159 

0.239 

1140 

590 

0.22327 

191.72 

1.7 

87.215 

123.184 

1.29152 

0.159 

C .238 

1151 

600 

0.22758 

195.86 

1.6 

86.897 

125.560 

1.29551 

0 .160 

0.237 

1162 
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C-2a 


THERMOOYN AMI C PROPERTIES OF OXYGEN 


870 PSIA ISOBAR 


TEMPERATURE 

DENSITY 

V t OH/OV) p V<OP/DU) v -V(OP/OV) T 

OEG . R 

L9/CU FT 

BTU/L0 PSIA-CU FT/8TU PSU 


* 99.067 

81.79244 

218.24 

16.603 

175385.42 

100 

81.65381 

217.67 

14.563 

173632.37 

105 

80.90927 

214.61 

14.342 

164451.01 

no 

80.16130 

211.51 

14.115 

155615.19 

115 

79.40955 

208.36 

13.881 

147114.67 

120 

78.65367 

205.16 

13.641 

138939.36 

125 

77.89325 

201.92 

13.395 

131079.36 

13 0 

77.12786 

198.62 

13.145 

123524.93 

135 

76.35699 

195.27 

12 .891 

116266.51 

140 

75.58012 

191.85 

12.633 

109294.73 

145 

74.79662 

188.38 

12.372 

102600.40 

15 0 

74*00584 

1 84 . 84 

12.109 

96174.51 

155 

73.20703 

181.24 

11.844 

90008.25 

160 

72.39934 

177.56 

11.578 

84093.04 

165 

71.58185 

173.00 

11.311 

78420.47 

170 

70.75351 

169.97 

11.044 

72962.37 

175 

69.91311 

166.05 

10.777 

67770 .02 

180 

69.05932 

162.04 

10 . 510 

62776.11 

185 

68.19061 

157.94 

10 .245 

57996.83 

190 

67.30523 

153.74 

9. 980 

53419.82 

19 5 

66.40115 

149.44 

9.717 

49040.27 

200 

65.47606 

145. 02 

9.455 

44651.69 

205 

64.52723 

140.48 

9.194 

40848.01 

210 

63.55147 

135. 82 

5.933 

37023.59 

215 

62.54501 

131.03 

0.673 

33373.38 

220 

61.50332 

126. 10 

8.412 

29892.97 

225 

60.42092 

121.02 

8.147 

26578.86 

230 

59.29111 

115.79 

7.877 

23428.67 

235 

58.09161 

111.57 

7.406 

20410.82 

24 0 

56* 84010 

106.15 

7. 104 

17676.56 

245 

55.51260 

100.50 

6. 017 

15051.29 

250 

54.09102 

96.55 

5.496 

12562.71 

25 5 

52.54973 

8 8.40 

6.156 

10276.51 

26 0 

50.85246 

81.81 

5.762 

6115.64 

26 5 

48.93597 

74.71 

5.334 

6109*11 

270 

46.70657 

67.03 

4.652 

4303.61 

275 

43.93692 

58.62 

4.339 

2669.07 

280 

40.08059 

48.45 

3.621 

1276.62 

285 

32.54618 

36.82 

2.702 

271.94 

290 

20.96127 

34.22 

2.363 

205.66 

295 

17.20522 

36.61 

2.465 

319.21 

300 

15.30277 

38.64 

2.477 

396.98 

310 

13.09741 

42.85 

2.509 

500.08 

32 0 

11.74067 

46.61 

2.513 

566.31 

330 

10.76587 

50.18 

2.510 

614.08 

34 0 

10.00984 

53.60 

2 .503 

650.62 

35 0 

9.39555 

56.91 

2.49 4 

679.67 

360 

8.86050 

60.12 

2.464 

703.38 

37 0 

8.43872 

63.25 

2.474 

723.14 

380 

8.05320 

66.31 

2 .464 

739.04 

390 

7.71218 

69.30 

2.455 

754.15 

40 0 

7.40722 

72.24 

2.446 

766.52 

410 

7.13201 

75.12 

2.437 

7 77.32 

420 

6.88176 

77.97 

2.429 

786.81 

43 0 

6.65272 

8 0.77 

2.421 

795.20 

440 

6.44192 

83.54 

2.414 

802.66 

45 0 

6.24696 

86.27 

2 .407 

809.33 

460 

6.06586 

88 .98 

2.600 

815.32 

470 

5.89700 

91.67 

2.394 

820.72 

480 

5.73901 

94.33 

2.388 

625.61 

490 

5.59073 

96.98 

2.382 

830.05 

500 

5.45119 

99.61 

2.376 

834.10 

510 

5.31953 

102.22 

2.370 

837.80 

520 

5.19503 

104.83 

2.365 

841.19 

530 

5.07704 

107.43 

2.359 

944.30 

540 

4.96502 

110 .02 

2.354 

847.18 

550 

4. 85846 

112.60 

2.348 

849.83 

56 0 

4.75694 

115.19 

2.343 

852.29 

570 

4.66007 

117.77 

2.338 

854.58 

580 

4.56750 

120.35 

2.332 

856.70 

59 0 

4.47892 

122.94 

2.326 

858.68 

600 

4.39407 

125.52 

2.321 

860.53 


* TWO-PHASE BOUNDARY 


(DV/DT1/V 

THERMAL 

VISCOSITY 

THERMAL 

DIELECTRIC 

CONDUCTIVITY 

OIFFUSIVITY 

CONSTANT 

1 / OEG. R 

BTU/FT-MR-R 

LB/FT-SEC 
X 10 5 

SQ FT/HR 


0.0018152 

0*11206 

42.649 

0.00346 

1.57050 

0.0018197 

0.11100 

42.093 

0.00346 

1.56936 

0.0018445 

0.11036 

38.266 

0.00345 

1.56340 

0.0018707 

0.10664 

34.658 

0.00343 

1.55740 

0.0018984 

0.10725 

31.771 

0.00341 

1.55140 

0.0019276 

0.10559 

26.990 

0.00339 

1.54537 

0.0019567 

0.10367 

2 6.466 

0.00337 

1.53932 

0.0019916 

0.10210 

24. 231 

0.00335 

1.53325 

0.0020267 

0.10026 

22.200 

0.00332 

1.52715 

0.0020642 

0.09641 

20.370 

0.00329 

1.52102 

0.0021044 

0.09651 

16.721 

0.00325 

1.51405 

0.0021476 

0.09457 

17.236 

0.00322 

1.50664 

9.0021941 

0.09261 

15.897 

0.00318 

1.50239 

0.0022443 

0.09061 

14.691 

0.00314 

1.49606 

0.0022967 

0.08660 

13.603 

0.00310 

1.46972 

0. 0023579 

0.06656 

12.623 

0.00305 

1.46329 

0.0024226 

0.06450 

11.736 

0.00300 

1.47676 

0.0024934 

0.06243 

10.940 

0.00295 

1.47019 

0.0025714 

0.06034 

10.219 

0.00290 

1.46350 

0.0026577 

0.07625 

9.566 

0.00265 

1.45671 

0.0027535 

0*07614 

8.979 

0.00279 

1.44979 

0. 0026605 

0.07401 

8.446 

0.00272 

1.44274 

0.0029606 

0.07166 

7.963 

0.00266 

1.43553 

0.0031169 

0.06973 

7.525 

0.00259 

1.42614 

0.0032720 

0.06758 

7.126 

0.00252 

1.42054 

0.0034504 

0.06540 

6.763 

0.00244 

1.41271 

0.0036572 

0.06322 

6.431 

0.00236 

1.40460 

a. 00 36999 

0.06101 

6.127 

0.00226 

1.39617 

0.0041940 

0.05675 

5.64 7 

0.00216 

1.36725 

0. 0045131 

0.05649 

5.635 

0.00207 

1.37799 

0.0049364 

0.05420 

5.418 

0.00197 

1.36621 

0.0054546 

0.05167 

5.194 

0.00166 

1.35779 

0.0061327 

0.04948 

4.961 

0.00174 

1.34655 

0.0070429 

0.04701 

4.716 

0.00160 

1.33425 

0.0063757 

0.04441 

4.452 

0.00145 

1.32045 

0.0104264 

0.04162 

4.163 

0.00127 

1.30452 

0.0144230 

0.04010 

3.628 

0.0010 8 

1.26491 

0.0240074 

0.03923 

3.404 

0.00064 

1.25794 

0.0764950 

0.04096 

2. 702 

0.00045 

1.20636 

0.0570050 

0.03123 

1.693 

0.00076 

1.12987 

0.0266969 

0.02417 

1.690 

0.00134 

1.10560 

0.0195470 

0.02109 

1.600 

0.00162 

1.09375 

0.0126050 

0.01655 

1.510 

0.00262 

1.07968 

0.0095930 

0.01741 

1.467 

0.00332 

1.07141 

0.0076779 

0.01679 

1.443 

0.00395 

1.06535 

0.0067542 

0.01644 

1.431 

0.00454 

1.06067 

0.0059530 

0.01623 

1.425 

0.00510 

1.05686 

0.0053466 

0.01611 

1.424 

0.00564 

1.05370 

0.0046744 

0.01604 

1.42 7 

0.00617 

1.05099 

0*0044905 

0.01602 

1.432 

0.00666 

1.04862 

0.0041725 

0.01604 

1.440 

O.OD719 

1.04653 

0.0039041 

0.01606 

1.446 

0.00770 

1.04466 

0.0036740 

0.01615 

1.45 8 

0.00620 

1.04298 

0.0034743 

0.01623 

1.469 

0.00671 

1.04145 

0.0032990 

0.01633 

1.481 

0.00921 

1.04005 

0.0031436 

0.01644 

1.493 

0.00972 

1.03877 

0.0030052 

0.01656 

1.506 

0.01022 

1.03758 

0.0026806 

0.01669 

1.520 

0.01073 

1.03648 

0.0027676 

0.01663 

1. 534 

a. 01125 

1.03545 

0.0026652 

0.01697 

1.546 

0.01176 

1.03449 

0.0025714 

0.01711 

L.562 

0.01226 

1.03359 

0.0024651 

0.01727 

1.5 77 

0.01260 

1.03274 

0.0024056 

0.01739 

1.592 

0.01329 

1.03194 

0.0023319 

0.01756 

1.606 

0.01382 

1.03118 

0.0022635 

0.01773 

1.622 

0.01436 

1.03047 

Q. 0021997 

0.01790 

1.637 

a .01490 

1.02979 

0.0021408 

0.01607 

1.652 

0.01544 

1.02914 

0.0020640 

0.01625 

1.667 

0.01598 

1.02853 

0.0020314 

0.01642 

1.683 

0.01652 

1.02794 

0.0019619 

0.01660 

1.698 

0.01707 

1.02738 

0.0019351 

0.01878 

1. 714 

0.01762 

1.02685 

0.0018906 

0.01695 

1.729 

0.01817 

1.02633 


PRANDTL 

NUMBER 


5.4531 

5.3686 

4.9*»39 

4.5620 

4.2184 

3.9090 

3.6306 

3.3798 

3.1541 

2.9510 

2.7685 

2.6045 

2.4574 

2.3258 

2.2084 

2.1040 

2.0116 

1.9304 

1.8596 

1.7986 

1.7469 

1.7042 

1.6701 

1.6446 

1.6277 

1.6196 

1.6210 

1.6325 

1.6766 

1.7205 

1.7853 
1.8592 
1.9566 
2.0 809 
2.2586 
2.5171 
2.9P55 
3.6327 
6.6902 
4.2579 

2 .6449 
2 .0624 
1.5834 
1.3563 
1.2230 
1.1345 
1.0711 
1.0234 
0 .9874 
0.9584 

0.9345 
0.9145 
0.8975 
0 .8828 
0.8701 
0 .8589 
0 .6491 
0 .8404 
0.8326 
0 .8256 

0 .8194 
0 .8138 
0.8103 
0.8053 
0 .8007 
0.7967 
0.7930 
0.7897 
0.7867 
0.7841 

0.7017 

0.7796 
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C-2a 


THERMODYNAMIC PROPERTIES OF OXYGEN 


*80 PSIA ISOBAR 


TEMPERATURE 

VOLUME 

ISOTHERM 

ISOCHORE 

INTERNAL 

enthalpy 

ENTROPY 

°v 

c D 

VELOCITY 



DERIVATIVE 

DERIVATIVE 

ENERGY 




P 

OF SOUNO 

OEG* R 

CU FT/LB 

CU FT-PSIA/L8 

PSIA/R 

BTU/LB 

BTU/LB 

BTU/LB-R 

8TU / 

LB -R 

FT/SEC 

• 99.0*1 

0.01223 

2144.69 

318.4 

•83.079 

-61.067 

0.50259 

0.267 

0.396 

3*43 

100 

0.01225 

2127.33 

316.0 

-62.718 

-60.722 

0.50625 

0.266 

0.396 

3*33 

IBS 

0.01236 

2033.44 

303.4 

-60.756 

-76.743 

0.52557 

0.261 

0.396 

3 777 

110 

0.01297 

1942.19 

291.2 

-78.796 

-76.764 

0.5439* 

0. 257 

0.396 

3720 

115 

0.01259 

1*53.53 

279.3 

-76.636 

-74.766 

0.56157 

0. 253 

0.396 

3 661 

120 

0*01271 

1767.41 

267.9 

-74.660 

•72.806 

0.57840 

0.250 

0.395 

3602 

125 

0.012*9 

1663.76 

256.6 

-72.923 

-70.631 

0.59454 

0.246 

0.395 

3 541 

130 

0.01296 

1602.53 

246.1 

-70.966 

-66.653 

0.61005 

0.243 

0.396 

3 479 

135 

0.01310 

1523.66 

235.7 

-69.009 

-66.675 

0.62499 

0.239 

0.396 

3416 

190 

0.01323 

1497.0* 

225.7 

-67.051 

-64.695 

0.6393* 

0.236 

0.396 

3352 

195 

0.01337 

1372.75 

216.0 

-65.093 

-62.914 

0.65329 

0.233 

0.396 

3287 

156 

0.91351 

1300.59 

206.6 

-63.132 

-60.931 

0.66673 

0.231 

6*397 

3221 

155 

0.01366 

1230.56 

197.5 

-61.170 

-56.944 

0.67976 

0.228 

9.398 

3154 

160 

0.013*1 

1162.59 

106.6 

-59.2C4 

-56.954 

0.69240 

0.225 

0.39* 

3067 

165 

0.01397 

1096.63 

1*0.3 

-57.235 

-54.959 

0.70467 

0.223 

0.399 

3019 

17 0 

0.01913 

1032.62 

172.2 

-55.261 

-52.958 

0.71662 

0.220 

0.401 

2950 

175 

0.01930 

970.50 

164.2 

-53.281 

-50.951 

0.72826 

0.210 

0.402 

2 860 

1*0 

0.01990 

910.21 

156.6 

-51.295 

-46.936 

0.73961 

0. 216 

0.404 

2810 

1*5 

0.01966 

*51.70 

149.2 

-49.300 

-46.911 

0.75071 

0 . 21 4 

0.406 

2739 

19 0 

0.01905 

794.91 

142.0 

-47.295 

-44.675 

0.76157 

0.211 

0.408 

2666 

195 

0.01506 

739.79 

135.1 

-45.279 

-42.625 

0.77222 

0.209 

0.411 

2595 

20 D 

0.01527 

6*6.2* 

126.4 

-43.249 

-40.761 

0.76267 

0.207 

0.415 

2522 

205 

0.01599 

634.34 

121.8 

-41.203 

-36.676 

0. 79296 

0.205 

0.419 

2446 

211 

0.01573 

5*3.91 

115.5 

-39.137 

-36.574 

0. 80311 

0.203 

0.423 

2373 

215 

0.0159* 

534.96 

109.3 

-37.049 

-34.445 

0.61313 

0.201 

0.426 

2297 

220 

0.01625 

4*7.45 

103.2 

-34.934 

-32.266 

0.82305 

0.199 

0.435 

2219 

225 

0.01659 

441.35 

97.3 

-32.788 

-30.092 

0.63291 

0. 197 

0.442 

2140 

230 

0.01606 

396.65 

91.5 

-30.604 

-27.857 

0.64273 

0. 196 

0.451 

2058 

235 

0.01721 

352.04 

85.7 

-26.345 

-25.541 

0.65269 

0. 199 

0.467 

1959 

290 

0.0175* 

312.51 

79.9 

-26.036 

-23.172 

0. 66266 

0 .19* 

0.47* 

1872 

295 

o.aiooo 

272.72 

74.4 

-23.669 

-26.735 

0.67271 

0.196 

0.495 

17*5 

250 

0.01847 

234.2* 

6*. 8 

•21.222 

-18.211 

0.66291 

0. 195 

0*514 

1691 

255 

0.01901 

197.29 

63.2 

-16.675 

-15.577 

0.69334 

0.195 

0.540 

1592 

260 

0. 01964 

161.41 

57.4 

-15.997 

-12.797 

0.90414 

0.195 

0.574 

14*3 

265 

0.02040 

126.76 

51.4 

-13.134 

-9.810 

0.91552 

0.196 

0.622 

1366 

270 

0.02136 

94.18 

45.2 

-10.012 

-6.531 

0.92777 

0. 196 

0.692 

1236 

275 

1.02268 

62.93 

38.9 

-6.446 

-2.750 

0.94164 

0.202 

0.831 

1096 

200 

0.02476 

34.22 

31.2 

-2.023 

2.012 

0.95680 

0.210 

1.116 

918 

2*5 

0.02975 

10.41 

22.0 

5.032 

9.8*0 

0.98662 

0.232 

2.39* 

706 

290 

0.04539 

8.93 

12.5 

17.197 

24.594 

1.03762 

0.240 

2.171 

612 

295 

1.05631 

17,54 

9.5 

22.994 

32.169 

1.06375 

0.21* 

1*115 

645 

300 

0.06371 

25.02 

6.0 

26.401 

36.763 

1.07927 

0.206 

0.7*5 

665 

310 

0.079*9 

37.43 

6.5 

31.090 

43.265 

1.10062 

0.193 

0.552 

705 

320 

0.0*369 

47.5* 

5.6 

34.616 

46.255 

1.11641 

Q. 185 

0.454 

736 

330 

0.09139 

56.47 

4.9 

37.606 

52.496 

1.12947 

0.179 

0.4QQ 

763 

390 

0.09930 

64.49 

4.5 

40.276 

56.310 

1.14065 

0.176 

0.365 

7A* 

350 

1.10999 

71. *« 

4.1 

42.743 

59.634 

1.15107 

0. 173 

0.341 

811 

360 

0.11102 

70.79 

3.6 

45.061 

63.153 

1.16042 

0.171 

0.323 

032 

37 0 

0.116*8 

*5.31 

3.6 

47.270 

66.316 

1.1690* 

0. 169 

0.310 

85L 

3*0 

0.12252 

91.52 

3.4 

49.395 

69.359 

1.17720 

0.168 

0.299 

870 

39 0 

0.12797 

97.4 7 

3.2 

51.451 

72.304 

1.1*465 

0. 166 

0.290 

080 

900 

0.13326 

103.19 

3.0 

53.453 

75.169 

1.19210 

0. 165 

0.263 

905 

910 

0.13843 

100.72 

2.9 

55.410 

77.967 

1.19901 

0. 164 

0.277 

921 

920 

0.14399 

114.09 

2.6 

57.327 

60.709 

1.20562 

0.164 

0.272 

937 

930 ' 

0.14845 

119.30 

2.7 

59.212 

63.402 

1.21196 

0.163 

0.267 

952 

99 0 

0.15332 

124.39 

2.6 

61.069 

66.053 

1.21*05 

0.162 

0.263 

967 

95 0 

0.15*12 

129.37 

2.5 

62.902 

00.66* 

1.22393 

0.162 

0.260 

981 

960 

0.16286 

134.24 

2.4 

64.713 

91.251 

1.22961 

0. 161 

0.257 

995 

970 

0.16754 

139.02 

2.3 

66.506 

93.006 

1.23510 

0.161 

0.254 

1008 

9*0 

0.17216 

143.71 

2.2 

66.262 

96.336 

1.24043 

0.161 

0.252 

1022 

490 

0.17674 

14*. 34 

2.2 

70.044 

90.644 

1.24560 

0.160 

0.250 

1035 

500 

0.1*127 

152.89 

2.1 

71.793 

101.332 

1.25062 

0. 160 

0.248 

1047 

510 

0.1*577 

157.3* 

2.0 

73.531, 

103.602 

1.25552 

0.160 

0.246 

1060 

52 0 

0.19023 

161.82 

2.0 

75.259 

106.257 

1.2602* 

0. 160 

0.245 

1072 

530 

0.19466 

166.21 

1.9 

76.978 

106.69* 

1.26493 

0.160 

0.243 

1084 

59 0 

0.19906 

170.55 

1.9 

76.669 

111.127 

1.26947 

0. 159 

0.242 

1096 

550 

0.29343 

174.85 

1.6 

60.394 

113.544 

1.27391 

0. 159 

0.241 

1107 

560 

0.2077* 

179.11 

1.6 

82.093 

115.952 

1.27*24 

0. 159 

0.240 

1119 

57 0 

0.21211 

183.33 

1.6 

63.767 

110.350 

1.28249 

0. 159 

0.239 

1130 

5*0 

0.21641 

187.52 

1.7 

65.476 

120.741 

1.28665 

0.159 

0.239 

1141 

590 

0.22070 

191.6* 

1.7 

67.162 

123.125 

1.29072 

0.159 

0.230 

1151 

600 

0.22497 

195.01 

1.6 

66.645 

125.503 

1.29472 

0.160 

0.23* 

1162 


• TNO-PHASE 90UN0ARY 


322 



C-2a 


thermodynamic properties of oxygen 


860 PSIA ISOBAR 


TEMPERATURE 

DENSITY 

V C OH/OV) p 

V (0 P/DUJy 

-V (DP/DVtj. 

(ov/OTyv 

THERMAL 

VISCOSITY 

thermal 

OIELECTRIC 

prandtl 







CONDUCTIVITY 


0 IFFUSI VITY 

constant 

NUMBER 

□ EG. 

R 

IB/CU FT 

BTU/LB 

PSIA-CU FT/BTU PSIA 

1/ DEG. R 

8TU/FT-HR-R 

LB/FT-SEC 
x io 5 

SQ FT/HR 



* 99. 

081 

81.79501 

216.29 

14.603 

175441.15 

0.0018146 

0.11207 

42.663 

0.00346 

1.57052 

5.4543 

100 


81.65651 

217.74 

14.563 

173714.60 

0. OC 16191 

0.11161 

42.116 

0.00346 

1.56942 

5.3712 

10$ 


60.91419 

214.66 

14.343 

164533.85 

0.0016439 

0.11037 

36.310 

0.00345 

1.56344 

4.9463 

110 


60.16645 

211.56 

14.115 

155696.44 

0. 00 16700 

0.10665 

34.680 

0.00343 

1.55745 

4.5642 

115 


79.41495 

206.43 

13.861 

147196.34 

0.0016976 

0.10726 

31.792 

0.00341 

1.55144 

4.2204 

120 


78.65933 

205.24 

13.641 

139023.46 

0.0019266 

0.10560 

29.010 

0.00339 

1.54541 

3.9109 

125 


77.69919 

212.00 

13.396 

131163.90 

0.0019576 

0.10366 

26.505 

0.00337 

1.53937 

3.6323 

130 


77.13410 

198.70 

13.145 

123609.92 

0.0019906 

0.10211 

24.249 

0.00335 

1.53330 

3.3815 

135 


76.36356 

195.35 

12.891 

116351.97 

0.0020257 

0.10029 

22.216 

0.00332 

1.52720 

3.1556 

140 


75.56703 

191.94 

12.633 

109380.66 

0.0020631 

0.09643 

20.365 

0.00329 

1.52107 

2.9524 

145 


74.60391 

186.47 

12.373 

102666.64 

0.0021032 

0.09653 

16.736 

0.00326 

1.51491 

2.7697 

15 0 


74.01353 

164.94 

12.109 

96261.46 

0.0021462 

0. 99459 

17.250 

0.00322 

1.50870 

2.6057 

155 


73.21516 

161.33 

11.645 

90095.73 

0.0021926 

0.09263 

15.910 

0.00316 

1.50245 

2.4585 

1*0 


72.40795 

177.66 

11.576 

64161.06 

0.0022426 

0.09064 

14.703 

0.00314 

1.49615 

2.3266 

165 


71.59096 

173.91 

11.312 

78509.06 

0.0022969 

0.06662 

13.615 

0.0031C 

1.48979 

2.2093 

170 


70.76320 

170.06 

11.045 

73071.56 

0.0023559 

0.06656 

12.634 

0.0030 5 

1.48336 

2.1048 

175 


69.92342 

166.16 

10 .778 

67660.61 

0.0024204 

0.06453 

11.746 

0.00301 

1.47686 

2.0123 

180 


69.07032 

162. 16 

10 .512 

62866.55 

0.0024910 

0.06246 

10.950 

0.00296 

1.47027 

1 . 93 1 0 

185 


66.20236 

156.07 

10.246 

58067.94 

0.0025667 

0.06038 

10.228 

0 .00290 

t. 46359 

1.8601 

190 


67.31762 

153.87 

9.962 

53511.63 

0.0026545 

0.07628 

9.577 

0.0028 5 

1.45681 

1.7990 

195 


66.41666 

149.57 

9.719 

49132.62 

0.0027499 

0.07617 

8.987 

0.00279 

1.44990 

1.7472 

200 


65.49066 

145.16 

9.456 

44945.02 

0.0026565 

0.07405 

8.454 

0.00273 

1.44285 

1.7043 

205 


66.54301 

140.64 

9.197 

40942.16 

0.0029761 

0.07192 

7.971 

0.00266 

1.43565 

1.6700 

210 


63.56862 

135.99 

8.937 

37116.60 

0.0031115 

0.06977 

7.532 

0.00259 

1.42827 

1.6443 

215 


62.56373 

131.20 

8.67 7 

33469.30 

0.0032657 

0.06762 

7.134 

0.00252 

1*42060 

1.6272 

220 


61.52366 

126.26 

8.417 

29969.86 

0.0034426 

0.06545 

6.770 

0.00245 

1.41286 

L .6 190 

225 


60.44362 

121.21 

8.153 

26676.75 

0.0036481 

0.06327 

6.438 

0.00237 

1.40477 

1.6200 

230 


59.31637 

116.00 

7.884 

23527.59 

0.0038667 

0.06106 

6.133 

0.00228 

1.39635 

1.6312 

235 


56.12001 

111.79 

7.412 

20507.07 

0.0041803 

0.05661 

5.853 

0.00217 

1.38746 

1.6742 

240 


56.87216 

106.39 

7.112 

17772.97 

0.0044966 

0.05655 

5.641 

0.00206 

1.37023 

1.7179 

245 


55.54936 

100. 76 

6.625 

15149.40 

0.0049140 

0.05427 

5.425 

0.00197 

1.36848 

l .7 817 

25 0 


54.13366 

94.64 

6.507 

12662.31 

0. 0054247 

0.05194 

5.201 

0.00187 

1.35010 

1.6546 

255 


52.60064 

86.72 

6.169 

10377.36 

0.0060913 

0.04956 

4.969 

0.00174 

1.34693 

1.9507 

26 0 


50.91476 

82.18 

5.777 

8216.30 

0.0069794 

0.04710 

4.725 

0.00161 

1.33470 

2.0714 

265 


49.01546 

75.15 

5.356 

6213.03 

0.0082774 

0.04452 

4.463 

0.00146 

1.32102 

2.2453 

270 


66.61392 

67.56 

4.679 

4406.64 

0.0102489 

0.04175 

4.177 

0.00129 

1.30529 

2.4937 

275 


44.09666 

59.26 

4.375 

2775.23 

0.0140101 

0.04014 

3.847 

Q.QOllC 

1.28605 

2.8656 

20 0 


40.36335 

49.39 

3.663 

1362.06 

0.0225976 

0.03917 

3.436 

0.00087 

1.26004 

3.5244 

265 


33.61741 

38.19 

2.619 

349.94 

0.0627959 

0.04049 

2.794 

0.00050 

1.21360 

5.9559 

290 


22.03033 

34.20 

2.365 

196.69 

0.0634656 

0.03266 

1.958 

0.00060 

1.13679 

4.6823 

295 


17.75950 

36.44 

2.466 

311.57 

0.0306044 

0.02493 

1.721 

0.00126 

1.10933 

2.7715 

300 


15.69524 

36.45 

2.461 

392.76 

0.0204044 

0.02154 

1.621 

0.00175 

1.09623 

2.1258 

310 


13*36194 

42.67 

2.513 

500.10 

0.0129293 

Q.0167B 

1.524 

0.00255 

1.08154 

1.6117 

320 


11.94940 

46.44 

2.516 

566.60 

0.0097676 

0.01757 

1.477 

0.00324 

1.07271 

1.3730 

330 


10.94206 

50.01 

2.515 

617.65 

0.0079665 

0.01692 

1.452 

0.00387 

1.06645 

1.2343 

340 


10.16430 

53.4% 

2.506 

655.45 

0.0066311 

0.01654 

1.438 

0.00446 

1.06163 

1.1429 

350 


9.53623 

56.76 

2.499 

665.30 

0.0060096 

0.01632 

1.432 

0.00502 

1.05773 

1.0776 

360 


9.00709 

59.96 

2 .469 

709.64 

0*0053926 

0.01619 

1.431 

0.00556 

1.05440 

1 .0267 

370 


6.55567 

63.11 

2.479 

729.90 

0.0049092 

0.01611 

1.433 

0.00608 

1.05171 

0.9918 

360 


6.16225 

66 .18 

2.466 

747,02 

0.0045167 

0.01609 

1.438 

0.00659 

1.04929 

0.9621 

390 


7.61461 

69.16 

2.459 

761.66 

0.0041959 

0.0161C 

1.445 

0.G071C 

1.04716 

0.9378 

40 0 


7.50399 

72.12 

2.449 

774.35 

0.0039237 

0.01614 

1.453 

0 • 0 0 76 G 

1.04525 

0.9173 

410 


7.22367 

75.01 

2 .441 

765.39 

0.0036907 

0.01620 

1.463 

0.00810 

1.04354 

0.9000 

420 


6.96932 

77.86 

2.432 

795.10 

0.0034667 

0.01626 

1.474 

0.00860 

1.04199 

0.6851 

43 0 


6.73666 

80.67 

2.424 

803.66 

0.0033115 

0.01636 

1.485 

O.Q091C 

1.04056 

0 .8721 

44 0 


6.52225 

83.44 

2.417 

811.31 

0. 0031547 

0.01649 

1.497 

0.00960 

1.03926 

0.8608 

45 0 


6*32420 

66.18 

2.410 

618.13 

0.0030149 

0.01660 

1.513 

0.01010 

1.Q38G5 

0.8508 

460 


6.14031 

86.69 

2.40 3 

824.25 

0.0026691 

0.01673 

1.524 

0 .01061 

1.03693 

0.6419 

470 


5.96669 

91.56 

2.397 

829.77 

0. 0027754 

0.01667 

1.537 

0.01112 

1.0 3589 

0.8340 

46 0 


5.80655 

94.25 

2.391 

834.76 

0.0026720 

0.01701 

1.551 

0.01163 

1.03491 

0.8270 

490 


5.65811 

96. 89 

2.365 

839.30 

Q. 0025775 

0.01715 

1.565 

0.01214 

1.03400 

0.6206 

500 


5.51657 

99.53 

2.379 

643.43 

0.0024907 

0.01730 

1.580 

0.01265 

1.93314 

0.8150 

510 


5.36305 

102.15 

2.373 

847.21 

0.0024106 

0.01742 

1.595 

0.01314 

1.03233 

0.8114 

520 


5.25660 

104. 75 

2.366 

850.67 

0.0023365 

0.01759 

1.610 

0.01367 

1.03156 

0.6062 

530 


5.13719 

107.35 

2.362 

653.66 

0.0022677 

C. 01776 

1.625 

0 . 01420 

1.03083 

0.6016 

540 


5.02364 

109.95 

2.357 

856.79 

0 • C 0 220 35 

0.01793 

1.640 

0.01473 

1.03015 

Q. 7975 

55 0 


4.91564 

112.54 

2.351 

859,50 

0.0021435 

0.01610 

1.655 

0.01527 

1.02949 

0.7938 

560 


4.81276 

115.12 

2.346 

662.01 

0.0020871 

0.01628 

1.670 

0.01580 

1.02887 

Q • 7 905 

570 


4.71461 

117.70 

2.340 

864.34 

0.0020345 

0.01645 

1.685 

0.01634 

1.02027 

0.7875 

560 


4.62062 

120.29 

2.335 

866.51 

0.0019647 

0.01663 

1.701 

0.01609 

1.02771 

0.7848 

59 0 


4.53109 

122.87 

2.329 

866.53 

0.0019377 

0.01660 

1.716 

0.01743 

1.0 2716 

0.7823 

60 0 


4.44513 

125.46 

2.324 

870.42 

0. 0016932 

0.01698 

1.732 

0.0179e 

1.02664 

0.7802 


• TWO-PHASE BOUNDARY 
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C-2 a 


THERMODYNAMIC PROPERTIES OF OXYGEN 


890 PSIA ISOBAR 


TEMPERATURE 

VOLUME 

ISOTHERM 

ISOCHORE 



DERIVATIVE 

DERIVATIVE 

QEG. R 

CU FT/LB 

CU FT-PSIA/LB 

PSIA/R 

* 99.095 

0.01223 

2145.50 

318.6 

100 

Q • 01225 

2128.22 

316.9 

10 5 

0.01236 

2034.36 

303.4 

110 

0.01247 

1943.10 

291.2 

115 

0.01259 

1854.46 

279.4 

12 0 

0.01271 

1768.35 

267.9 

125 

0.91206 

1686.72 

256.6 

130 

0.01296 

1603.50 

246.1 

135 

0.01309 

1526.65 

235.7 

140 

0.01323 

1668.09 

225.7 

145 

0.01337 

1373.77 

216.0 

150 

0.01351 

1301.63 

206.7 

155 

0.01366 

1231.62 

197.6 

160 

0.01381 

1163.67 

186.6 

165 

0.01397 

1097.73 

160.4 

170 

0.01413 

1033.74 

172.2 

175 

0.01430 

971.64 

164.3 

180 

0.01468 

911.37 

156.7 

185 

0.01666 

652.89 

149.3 

190 

0.01485 

796.12 

142.1 

195 

0.01505 

741.03 

135.2 

200 

0.01527 

667.55 

128.5 

203 

0.01549 

635.64 

121.9 

210 

0.01573 

565.25 

115.6 

215 

0.01598 

536.36 

109.4 

220 

0.01625 

466.66 

103.4 

225 

0.01654 

462.60 

97.4 

230 

0.01685 

396.16 

91.6 

235 

0.01720 

354.32 

85.6 

24 0 

0.01757 

316.02 

60.1 

245 

0.01799 

276.30 

74.6 

250 

0.01846 

235.93 

69. 0 

23 5 

0.01899 

199.01 

63.4 

260 

0.01962 

163.22 

57.6 

265 

0.92037 

126.66 

51.7 

270 

0.02131 

96.20 

45.5 

275 

0.02260 

65.09 

39.3 

280 

0.02459 

36.55 

31.6 

285 

0.02699 

12.55 

23.0 

290 

0.04311 

8.23 

13.3 

295 

0.05451 

16.57 

9.9 

300 

0.06210 

24.12 

6.3 

310 

0.07332 

36.54 

6.6 

320 

0.08223 

66.94 

5.7 

330 

0.06993 

55.90 

5.0 

34 0 

0.09690 

63.98 

4.6 

350 

0.10337 

71.42 

4.2 

360 

0.10948 

78. 37 

3.9 

370 

0.11530 

84.93 

3.6 

300 

0.12089 

91.18 

3.4 

390 

0.12630 

97 .15 

3.2 

400 

0.13156 

102.90 

3. 1 

410 

0.13669 

106.46 

2. 9 

42 0 

0.14170 

113.64 

2. 6 

430 

0.16662 

119.06 

2.7 

44 0 

0.15145 

124.16 

2.6 

45 0 

0.15621 

129.18 

2.5 

460 

0.16090 

134.06 

2.4 

470 

0.16554 

138.86 

2.3 

480 

0.17012 

143.57 

2.3 

490 

0.17666 

168.20 

2.2 

500 

0.17915 

152.77 

2.1 

510 

0.18360 

157.28 

2.1 

52 0 

0.18802 

161.73 

2.0 

530 

0.19260 

166.12 

2.0 

54 0 

0.19676 

170.48 

1.9 

550 

0.20109 

174.78 

1.9 

56 0 

0.20540 

179.05 

1.6 

570 

0.20966 

163.26 

1.6 

580 

0.21394 

187.48 

1.7 

590 

0.21819 

191.65 

1.7 

600 

0.22241 

195.79 

1.7 


INTERNAL 

ENTHALPY 

ENTROPY 

c v 

C P 

ENERGY 




9TU/L8 

BTU/LB 

BTU7LB-R 

8TU / 

LB -R 

-83.077 

-61.062 

0.50261 

0.267 

0.396 

-62.722 

-60.704 

0.50621 

0.266 

0.396 

-60.761 

-76.724 

0.52553 

0.261 

0.396 

-76.601 

-76.745 

0.54394 

0.257 

0.396 

-76.643 

-74.768 

0.56152 

0.253 

0.395 

-74.865 

-72.790 

0.57635 

0.250 

0.395 

-72.926 

-70.813 

0.59450 

0.246 

6.395 

-70.972 

-66.835 

0.61001 

0.243 

0.396 

-69.015 

-66.657 

0.62494 

0.239 

0.396 

-67.056 

-64.676 

0.63933 

0.236 

0.396 

•65.100 

-62.697 

0.65323 

0.233 

0.396 

-63.140 

-60.914 

0.66666 

0.231 

0.397 

-61.176 

-58.927 

0.67970 

0.228 

0.396 

-59.213 

-56.937 

0.69234 

0.225 

0.398 

-57.245 

-54.943 

0.70461 

0.223 

0.399 

-55.271 

-52.943 

0.71656 

0*220 

0.401 

-53.292 

-50.936 

0.72619 

0.218 

0.402 

-51.306 

-46.921 

0.73954 

0.216 

0.484 

-49.312 

-46.696 

0.75064 

0.214 

0.406 

-47.309 

-44.861 

0.76150 

0.211 

0.408 

-45.293 

-42.612 

0.77214 

0.209 

0.411 

-43.264 

-40.749 

0.78259 

0.207 

0.414 

-41.219 

-36.667 

0.79268 

0.205 

0.418 

-39.155 

-36.564 

0.60302 

0.203 

0.423 

-37.069 

-34.436 

0.61303 

0.201 

0.428 

-34.956 

-32.279 

0.82295 

0*199 

0 .434 

-32.012 

-30.087 

0.83279 

0.197 

0 .442 

-30.631 

-27.853 

0.64260 

0.196 

0.451 

-26.375 

-25.541 

0.65255 

0.199 

0.467 

-26.071 

-23.175 

0.66251 

0 . 198 

0.476 

-23.707 

-20.742 

0.67255 

0. 196 

0.494 

-21.265 

-16.224 

8.86272 

0.195 

0.513 

-16.726 

-15.596 

0.69313 

0.195 

0.539 

-16.059 

-12.626 

0.90389 

0.195 

0.571 

-13.211 

-9.854 

0.91521 

0. 196 

0 .616 

-10.112 

-6.600 

0.92737 

0. 198 

0.686 

-6.591 

-2.667 

0.94107 

0.201 

0.817 

-2.278 

1.775 

0.95779 

0.209 

1.075 

4.267 

9.045 

0.96350 

0.226 

2.100 

15.964 

23.066 

1.03234 

0.242 

2.369 

22.336 

31.319 

1.06052 

0.220 

1.186 

25 .934 

36.169 

1.07663 

0.207 

0 .816 

30.766 

42.652 

1.09676 

0.193 

0.564 

34.372 

47.924 

1.11469 

0.185 

0.460 

37.400 

52.220 

1.12612 

a .180 

0.404 

40.099 

56.066 

1.13961 

0.176 

0.366 

42.583 

59.619 

1.14990 

0.173 

0.343 

44.917 

62.959 

1.15931 

0.171 

0.325 

47.136 

66.139 

1.16602 

0.169 

0.311 

49.272 

69.196 

1.17610 

0. 168 

0.300 

51.337 

72.153 

1.18366 

0. 166 

0.291 

53.346 

75.026 

1.19114 

0 . 165 

0.264 

55.309 

77.835 

1.19607 

a. 165 

0.276 

57.232 

60*565 

1.20470 

0.164 

0.272 

59.122 

63.266 

1.21105 

0.163 

0.266 

60.963 

85.943 

1.21716 

0.162 

0.264 

62.620 

68.564 

1.22305 

0.162 

0.260 

64.634 

91.152 

1.22874 

0.161 

0.257 

66.430 

93.712 

1.23424 

0 . 161 

0.255 

66.209 

96.246 

1.23956 

0 .161 

0.252 

69.974 

98.756 

1.24476 

0 . 160 

0 .250 

71.725 

101.249 

1.24979 

0 . 160 

0.246 

73.465 

103.723 

1.25469 

0.160 

0.247 

75.195 

106.161 

1.25946 

3 . 160 

D.245 

76.916 

108.625 

1.26412 

0. 160 

0.244 

76.629 

111.057 

1.26666 

0.15° 

0.243 

60.336 

113.477 

1.27310 

0.159 

0.241 

62.036 

115.887 

1.27745 

C.159 

Q .241 

83.731 

116.266 

1.26170 

0.159 

0.240 

65.422 

120.661 

1.28566 

0. 159 

0.239 

87.109 

123.067 

1.28994 

0.159 

0.236 

68.793 

125.447 

1.29394 

0 .160 

0.230 


• TWO-PHASE SOUNOARY 


VELOCITY 
OF SOUND 
FT/SEC 


3843 

3833 

3778 

3723 

3662 

3602 

3541 

3479 

3417 

3353 

3288 
3222 
3155 
3088 
3020 
2951 
2 882 
2811 
2741 
2669 

2597 
2524 
2 450 
2375 
2299 
2221 
2142 
2061 
1962 
1875 

1788 

1695 

1597 

1488 

1372 

1244 

1107 
934 
732 
614 

644 

664 

703 

735 

763 

788 

810 

831 

851 

870 

888 

9C5 

921 

937 

952 

967 

981 

995 

10C9 

1022 

1035 
1048 
1060 
1072 
1084 
10 96 

1108 
1119 
1130 
1141 

1152 

1163 
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C-2a 


THERMODYNAMIC PROPERTIES OF OXYGEN 


890 PSIA ISOBAR 


TEMPERATURE 

DENSITY 

V ( DH/OVXp 

V<DP/DU1 V 

-V (DP/DV) T 

IOV/OT1/V THERMAL 

* CONDUCTIVITY 

VISCOSITY THERMAL 1 
OIFFUSIVITY 

DIELECTRIC 

CONSTANT 

PRANOTL 

NUMBER 

OEG. R 

lb/cu ft 

BTU/LB PSIA-CU FT/BTU PSIA 

j / OEG. R 9TU/FT-HR-R 

lb/ft-sec 

X 105 

SQ FT/HR 



* 99.095 

100 
105 
110 
115 
120 
125 
130 
135 
140 

81.79757 

81.66321 

80.91911 

80.17159 

79.42034 

78.66499 

77.90513 

77.14034 

76.37012 

75.59394 

218.35 

217.80 

214.74 

211.64 

208.50 

205.31 

202.07 

198.78 

195.43 

192.03 

14.602 
14.563 
14.343 
14 .115 
13.881 
13.641 
13.396 
13.146 
12.892 
12.634 

175496.88 

173797.23 

164616.67 

155781.67 
147281.99 
139107.54 

131248.42 
123694.90 

116437.42 
109466.60 

0.0016141 
0.0016164 
0.0018432 
0.0016693 
0.0016968 
0.0019260 
0.0019569 
0.0019897 
0.0020246 
Q. 0020620 

0.11207 

0.11182 

0.11038 

0.10866 

0.10727 

0.10561 

0.10390 

0.10213 

0.10031 

0.09845 

42.677 
42.144 
36.334 
34.903 
31.613 
29. 030 
26.524 
24.266 
22.233 
20.401 

0.00346 

0.00346 

0.00345 

0.00343 

0.00342 

0.00340 

0.00337 

0.00335 

0.00332 

0.00329 

1.57054 

1.56946 

1.56348 

1.55749 

1.55148 

1.54546 

1.53941 

1.53335 

1.52725 

1.52113 

5.4556 

5.3737 

4.9486 

4.5664 

4.2224 

3.9128 

3.6341 

3.3831 

3.1572 

2.9538 

145 

150 

155 

160 

165 

170 

175 

ISO 

185 

190 

74.81119 

74.02122 

73.22328 

72.41655 

71.60009 

70.77287 

69.93372 

69.08130 

68.21410 

67.33039 

188.56 

105.03 

181.43 

177.76 

174.01 

170.19 
166.28 
162.28 

158.19 
154.00 

12.373 
12.110 
11.845 
11.579 
11.313 
11 .046 
10.779 
10.513 
10.248 
9.98 4 

102773.25 

96348.38 
90183.18 
84269.05 
76597.62 
73160.70 
67950.37 
62958.94 
58176.99 

53603.39 

0.0021019 
0.0021449 
0.0021911 
0.0022410 
0.0022951 
0. 0023540 
0.0024162 
0.0024885 
0.0025659 
0.0026514 

0.09655 

0.09461 

0.09265 

0.09066 

0.06664 

0.08661 

0.08456 

0.06249 

0.06041 

0.07831 

18.750 

17.263 

15.923 

14.716 

13.627 

12.645 

11.759 

10.959 

10.236 

9.565 

0.00326 

0.00322 

0.00318 

0.00314 

0.00310 

0.00305 

0.00301 

0.00296 

0.00290 

0.00265 

1.51497 

1.50676 

1.50252 

1.49622 

1.48966 

1.46344 

1.47694 

1.47036 

1.46366 

1.45690 

2.7710 
2.6066 
2.4596 
2.3278 
2.2102 
2.1056 
2.0130 
1.9316 
1 .6606 
1.7993 

195 

200 

205 

210 

215 

220 

225 

230 

235 

240 

66.42819 

65.50520 

64.55875 

63.58572 

62.56239 

61.54435 

60.46624 

59.34154 

58.14829 

56.90410 

149.71 

145.31 

140.79 

136.15 

131.37 

126.46 

121.41 

116.21 

112.00 

106.63 

9.722 

9.460 

9.200 

8.941 

8.682 

8.422 

8.159 

7.891 

7.419 

7.120 

49225.31 

45038.28 

41036.23 
37213.53 
33565.13 
30066.64 
26774.51 
23626.37 

20603.24 
17B69.23 

0.0027464 

0.0026524 

0.0029715 

0.0031061 

0.0032591 

0.0034352 

0.0036391 

0.0036777 

0.0041667 

0.0044803 

0.07620 

0.07406 

0.07195 

0.06981 

0.06766 

0.06550 

0.06331 

0.06111 

0.85686 

0.05661 

8.996 

6.462 

7.979 

7.540 

7.141 

6.777 

6.445 

6.140 

5.856 

5.647 

0.00279 

0.00273 

0.00266 

0.00260 

0.00252 

0.00245 

0.00237 

0.00229 

0.00217 

0.00208 

1.45000 

1.44296 

1.43577 

1.62840 

1.42062 

1.41302 

1.40494 

1.39654 

1.36767 

1.37646 

1.7474 

1.7044 

1.6700 

1.6441 

1.6268 

1.6163 

1.6190 

1.6298 

1.6720 

1.7155 

245 
250 
255 
260 
265 
270 
275 
28 0 
285 
290 

55.58594 

54.17639 

52.65111 

50.97637 

49.09376 

46.91898 

44.25487 

40.66603 

34,49153 

23.19902 

101.02 

95.13 

89.05 

82.54 

75.59 

68.08 

59.93 

50.29 

39.50 

34.28 

6.834 

6.517 

6.182 

5.792 

5.377 

4.906 

4.410 

3.741 

2.925 

2.372 

15247.30 

12781.67 

10477.95 

6320.59 

6316.54 

4513.49 

2860.63 

1466,26 

432.73 

190.98 

0.0046920 

0.0053953 

0.0060508 

0.0069176 

0.0061622 

0.0100779 

0.0136276 

0.0213836 

0.0531750 

0.0696939 

0.05433 

0.05202 

0.04964 

0.04719 

0.04462 

0.04189 

0.04019 

0.03913 

0*04006 

0.03403 

5.431 

5.206 

4.977 

4.734 

4.474 

4.191 

3.866 

3.467 

2.871 

2.032 

0.00198 

0.00187 

0.00175 

0.00162 

0.00147 

0.00130 

0.00111 

0.00069 

0.00055 

0.00061 

1.36875 
1.35842 
1.34729 
1.33515 
1.32159 
1.30604 
1. 26U5 
1.26201 
1.21953 
1.14438 

1.7782 
1.8501 
1 .9447 
2.0621 
2.2325 
2.4712 
2.8283 
3.4294 
5.4172 
5.1349 

295 

300 

310 

320 

33 0 

34 0 

35 0 

36 0 

37 0 
380 

18.34607 

16.10226 

13.63834 

12.16100 

11.12008 

10.31999 

9.67380 

9.13435 

8.67315 

8.27172 

36.30 

38.27 

42.42 

46.26 

49.85 

53.29 

56.61 

59.83 

62.98 

66.05 

2 .466 
2.485 
2.514 
2.523 
2.520 
2.513 
2.504 
2 .493 
2.483 
2.473 

303.96 
388.40 
496.36 
570 .81 
621.57 
660.24 
690.93 
715.67 
736.64 
754.18 

0.0326842 

0.0213182 

0.0132941 

0.0099463 

0.0061010 

0.0069090 

0.0060672 

0.0054366 

0.0049441 

0.0045471 

0.02574 
0.02200 
0.01903 
0.01773 
0.01705 
Q. 01665 
0.01641 
0.01626 
0.01619 
0.01615 

1.754 

1.643 

1.538 

1.466 

1.461 

1.446 

1.439 

1.437 

1.439 

1.443 

0.00118 

0.00167 

0.00247 

0.00317 

0.00360 

0.00438 

0.08494 

0.00546 

0.00599 

0.00650 

1.11306 
1.09680 
1.06327 
1.07403 
1.06755 
1.06259 
1. 05860 
1.05527 
1.05243 
1.04996 

2.9095 
2.1931 
1.6414 
1.3902 
1.2459 
1.1513 
1.0 542 
1.0340 
0.9962 
0 .9659 

390 
400 
410 
42 0 
430 

44 0 

45 0 
460 
47 0 
480 

7.91738 

7.60103 

7.31596 

7.05706 

6.82036 

6.60271 

6.40156 

6.21485 

6.04087 

5.87817 

69.05 
72.00 
74.90 
77.75 
80.57 
83.34 
86.09 
88.80 
91.49 
94. 16 

2.463 
2.453 
2 .444 
2.436 
2.428 
2.420 
2.413 
2.4Q6 
2 .400 
2.394 

769.19 

782.15 
793.46 
803.38 

812.16 
619.96 
826.92 
633.16 
838.81 
843.91 

0.0042193 

0.0039434 

0.0037075 

0.0035031 

1.0033240 

0.0031657 

0.0030245 

0.0028977 

0.0027631 

0.0026789 

0.01616 

0.01619 

0.01625 

0.01633 

0.01643 

0.01653 

0.01665 

0.01677 

0.01691 

0.01704 

1.450 

1.458 

1.467 

1.478 

1.469 

1.501 

1.514 

1.527 

1.541 

1.555 

0.00700 
0.00750 
0. 0080 0 
0.00650 
0.00699 
0.00949 
0.00999 
0 .01049 
0.01099 
0.01150 

1.04779 
1.04565 
1.04410 
1.04252 
1.04108 
1.03975 
1.03652 
1.03738 
1.0 3632 
1.03533 

0 .9410 
Q *9202 
0.9025 
0.8873 
0.6741 
0.6626 
0.8524 
0.6434 
0 .8354 
0.6283 

49 0 
500 
510 
52 0 
530 
540 

55 0 

56 0 
570 
580 

5.72556 

5.58200 

5.44661 

5.31862 

5.19737 

5.08228 

4.97284 

4.86860 

4.76916 

4.67415 

96.81 

99.45 

102.07 

104.68 

107.28 

109.88 

112.47 

115.05 

117.64 

120.22 

2.388 

2.382 

2.376 

2.370 

2.365 

2.359 

2.354 

2.348 

2.343 

2.337 

846.55 

652.77 

656.62 

660.16 

063.41 

666.40 

669.17 

871.73 

874.11 

876.32 

0.0025837 
0.0024962 
0.0024157 
0. OQ 23411 
0.0C22719 
0. CO 220 73 
0.0021470 
0.0020905 
0.0020375 
0.0019875 

0.01719 
0.01734 
0.01746 
0.01762 
0.01779 
0. 01796 
0.01613 
0.01631 
0.01648 
0.01666 

1.569 

1.563 

1.598 

1.613 

1.627 

1.642 

1.656 

1.673 

1.688 

1.703 

0.0120C 
0.01251 
0 . 0 1 30 C 
0.01352 
0.01405 
0.01457 
0.01510 
0. 01563 
0.01617 
0.01670 

1.03441 
1.0 3353 
1.03271 
1.03193 
1.03120 
t. 0 3050 
1.02984 
1.02921 
1.02660 
1.02803 

0.6218 
0.6161 
0.8124 
0.8072 
Q .6026 
0.7964 
0.7946 
0.7912 
0.7862 
0.7654 

590 

600 

4.58326 

4.49620 

122.81 

125.40 

2 .332 
2.326 

878.39 

860.31 

0.0019403 

0.0016956 

0.01863 

0.01901 

1.719 

1*734 

0.01724 

0.01779 

1.02748 

1.02695 

0 .7530 
0.7806 
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G-2a 


THERMODYNAMIC PROPERTIES OF OXYGEN 


900 PSIA I SOSA P 


TEMPERATURE 

VOLUME 

isotherm 

ISOCHORE 

internal 

ENTHALPY 

ENTROPY 

C (l 

q> 

VELOCITY 



OERIVATI VE 

DERIVATIVE 

ENERGY 



V 


OF SOUND 

OEG. R 

CU FT/LB 

CU FT-PSIA/tS 

PSIA/R 

BTU/L 3 

0TU/Le 

0TU/LB-R 

3TU / 

lS *R 

FT/SEC 

* 99.109 

0.01222 

2146.12 

3 18.4 

-83.076 

-81.036 

0.50262 

0.267 

0.396 

3844 

100 

0.31224 

2129.11 

316. 1 

-82.726 

-8G.665 

0.50617 

C . 266 

0.396 

3 034 

105 

0.31236 

2035.24 

3C3.5 

-80.765 

-78.706 

0.52549 

0.261 

0.396 

3770 

11C 

0.01247 

1944.02 

291.2 

-78.806 

-76.727 

0.54390 

0.257 

0 .396 

3721 

115 

0.01259 

1855.39 

279.4 

-76.848 

-74.749 

0.56149 

D. 253 

0.395 

3 663 

120 

0.01271 

1769. 30 

268. 0 

-74.890 

-72.772 

0.57831 

C . 25D 

0.395 

3603 

125 

0.01284 

1685.68 

256.9 

-72.934 

-70 ,795 

0.59445 

3.246 

0.3 95 

3542 

130 

0.11296 

1604.48 

246,2 

-70.979 

-68 .818 

0.60996 

0.243 

0.395 

3400 

135 

0.01309 

1525.63 

235.8 

-69.022 

-66.640 

0.62469 

0. 239 

0.396 

3417 

UO 

0.01323 

1449.09 

225.8 

-67.065 

-64.861 

0.63928 

2.23b 

0.396 

3 353 

145 

0.01337 

1374.79 

216.1 

-65*107 

-62.680 

0.65318 

0. 233 

0.396 

3209 

15 0 

0.01351 

1302.67 

206. 7 

•63.148 

-60.897 

0.66663 

0.231 

0.397 

3223 

15 5 

0.01366 

1232.64 

197.7 

-61.186 

-58.911 

0.67965 

0. 229 

0.397 

3156 

160 

0.01381 

1164. 75 

188.9 

-59.222 

-56.921 

0.69228 

0.225 

0.398 

3 0 09 

165 

0.01396 

1098.83 

180.5 

-57.254 

-54.927 

0.70455 

0.223 

0.399 

3021 

170 

0.01413 

1034.86 

172.3 

-55.281 

-52.927 

0.71649 

0.220 

0.401 

2 952 

175 

0.01430 

972.78 

164.4 

-53 . 3 C 3 

-50.92C 

0.72613 

0. 210 

0.402 

2 803 

ISO 

0.01447 

912.54 

156.7 

-51.318 

-48.906 

0.73948 

0.216 

0.404 

2013 

185 

0.31466 

854.08 

149.4 

-49.325 

-46.882 

9.75157 

0.214 

0.406 

2742 

190 

0.01485 

797.34 

142. 2 

-47.322 

-44.947 

0.76142 

0.211 

0.400 

2670 

195 

0.01505 

742.27 

135. 3 

-45.308 

-42.600 

0. 77206 

0.209 

0.411 

2590 

200 

0.31526 

688. 62 

128.6 

-43.280 

-40.736 

0.76251 

0.207 

0.414 

2525 

205 

Q. 01549 

636.94 

122.0 

-41.236 

-36.655 

0. 79279 

n.205 

0.410 

2 451 

210 

0.01572 

566.58 

115. 7 

-39.174 

-36.553 

0.90292 

0.203 

0.423 

2377 

215 

0.01597 

537. 70 

109.5 

-37.089 

-34.427 

0*61293 

0. 201 

0.420 

2301 

220 

0.31624 

490.27 

103.5 

-34.978 

-32.271 

0.82284 

0. 199 

0.434 

2224 

225 

0.31653 

444 .25 

97.5 

-32.836 

-36.061 

0.83268 

0. 190 

0.441 

2145 

230 

0.01684 

399.64 

91.7 

-30.657 

-27.850 

0.94246 

0. 196 

0.450 

2064 

235 

0.01719 

355.80 

86. 0 

-28.404 

-25.540 

0.85242 

0. 199 

0.466 

1965 

240 

0.01756 

315.54 

80.2 

-26.105 

-23.178 

0.86237 

0.198 

0.477 

1079 

245 

0.31798 

275 .88 

74.7 

-23.745 

-2G.749 

0.87238 

0 . 196 

0.493 

1792 

250 

0.01844 

237.57 

69. 1 

-21.309 

-18 .235 

0.88254 

0.195 

0.512 

1699 

255 

0.01897 

200.72 

63.6 

-18.777 

-15.615 

0.89292 

0.195 

0.537 

1602 

260 

0.01959 

165.03 

57.8 

-16.120 

-12.855 

0.90364 

0.195 

0.569 

14 93 

265 

0.02034 

130.56 

51.9 

-13.287 

-9.898 

0.91490 

0 . 196 

0.615 

1379 

27 0 

0.02127 

98.20 

45.8 

-10.211 

-6.667 

0.92699 

0.197 

0*600 

1252 

275 

0.02252 

67.23 

39.6 

-6.733 

-2.980 

0.94051 

0.201 

0.804 

1117 

280 

0.02443 

38.84 

32.3 

-2.517 

1.554 

0.95684 

0. 20 8 

1.040 

949 

285 

0.02839 

14.72 

23.9 

3.622 

8.353 

0.90089 • 

0.225 

1.881 

755 

290 

0.04090 

7.79 

14.2 

14.716 

21.572 

1.02670 

0.243 

2.572 

610 

295 

0.05272 

15.63 

10.4 

21.648 

30.434 

1. 05718 

0.221 

1.264 

643 

300 

0.06052 

23.23 

8.6 

25.453 

35.538 

1.07435 

0.200 

0.049 

663 

310 

0.07187 

35.79 

6*8 

30.448 

42.425 

1.09696 

0 . 194 

0.576 

702 

320 

0.08080 

46.30 

5. 8 

34.124 

47.590 

1. 11339 

0.165 

0.467 

735 

330 

0.3885C 

55.33 

5.1 

37.192 

51.941 

1.12677 

0.160 

0.406 

762 

340 

0.09545 

63.47 

4.6 

39.919 

55.626 

1. 13837 

0 . 176 

0.371 

70 7 

35 0 

0.10189 

70.96 

4. 3 

42.423 

59.404 

1.14074 

0. 173 

0.346 

010 

36 0 

0.10796 

77.96 

4. 0 

44.772 

62.765 

1.15821 

a. 171 

0.327 

831 

37 0 

0.11375 

84.56 

3. 7 

47.0C5 

65.962 

1.16697 

0.169 

0.313 

051 

380 

0.11931 

90 . 83 

3.5 

49.149 

69.033 

1.17516 

0.160 

0.302 

870 

39 0 

0.12468 

96.84 

3. 3 

51.221 

72.002 

1.18287 

0.167 

0.292 

860 

400 

0.12990 

102.61 

3.1 

53.239 

74.687 

1.19018 

0.166 

0.265 

905 

410 

0.13498 

108.19 

3.0 

55.209 

77.704 

1.19713 

0 . 165 

0.279 

921 

420 

0.13996 

113.61 

2.9 

57.137 

80.461 

1.20378 

0. 164 

0.273 

937 

430 

0.14483 

118.86 

2.7 

59.031 

93.169 

1.21 J15 

0 . 163 

0.268 

952 

44 0 

0.14963 

123.98 

2.6 

60.897 

85.833 

1.21528 

0.163 

0.264 

967 

45 0 

0.15434 

128. 99 

2* 5 

62.737 

88.460 

1.22218 

0.162 

0.261 

901 

460 

0.15900 

133.89 

2. 4 

64.555 

91.053 

1.22780 

0. 161 

0 .258 

995 

470 

0.16359 

138 . 70 

2.4 

66.354 

93.617 

1.23339 

0.161 

0.255 

1009 

480 

0.16813 

143.42 

2.3 

68.136 

96.156 

1.23874 

0.161 

0.253 

1022 

490 

0.17262 

148.07 

2.2 

69.903 

98 .67? 

1.24393 

0.160 

0.251 

1035 

50 0 

0.17707 

152.65 

2.2 

71.657 

101.167 

1.24097 

0. 160 

0.249 

1046 

510 

0.18148 

157.17 

2.1 

73.400 

1C3.644 

1.25307 

0.160 

0.247 

1060 

520 

0.18586 

161.63 

2.0 

75.132 

106.106 

1.25865 

0 • 160 

0 .245 

1072 

530 

0.19020 

166.04 

2.0 

76.854 

108.553 

1.26331 

0. 160 

0.244 

1004 

540 

0.19452 

170.40 

1.9 

78.569 

11G .947 

1.26796 

0. 160 

0.243 

1096 

550 

0.19880 

174.72 

1.9 

80.277 

113.409 

1.27231 

0. 159 

0.242 

1100 

560 

C. 20307 

179.00 

1.8 

81,979 

115.822 

1.27665 

0.159 

0.241 

1119 

570 

0.20731 

183.24 

1.8 

83.676 

118 .225 

1.20091 

0. 159 

0 .240 

1130 

580 

0.71153 

187.44 

1. 8 

85.368 

120. 620 

1.29507 

0.159 

0.239 

1141 

590 

0.21573 

191.62 

1.7 

87.056 

123. oce 

1.28916 

0. 159 

0.230 

1152 

60 0 

C. 21991 

195.77 

1.7 

88.741 

125.390 

1.29316 

0. 160 

C.230 

1163 
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C-2a 


THERMODYNAMIC PROPERTIES OF DAYGtN 


900 PSIA ISOBAR 










TEMPERATURE 

DENSITY 

V fDH/D V >p 

V ( 0 P/ DU)y 

-V <OP/DV) t 

tOV/OTl/V 

thermae 

VISCOSITY 

thermal 

DIELECTRIC 

P° ANOTL 







CONDUCTIVITY 


DIFFUSIVITY 

CONS TANT 

NUMeEP 

OEG. 

R 

LB/CU FT 

BTU/L8 

PSIA-3U FT/BTU PSIA 

l/DEG. P 

rtu/ft-hr-r 

LB/FT-S^C 
It 10^ 

SQ FT/HP 



* 99. 

109 

31.80014 

210.40 

14.602 

175552.59 

0.0016136 

0.11206 

42.892 

0.00346 

1.5 7056 

5.4569 

10 0 


61.66791 

217.86 

14 .563 

173079.64 

O.OC18179 

a. 11103 

42.169 

D.C0346 

1.569t,9 

5.376? 

105 


60.92402 

214.81 

14.343 

164699.49 

0.0016426 

0.11039 

38.358 

0.90345 

1.56352 

4.951C 

110 


60 .17674 

211.71 

14.116 

155964,09 

3.0016666 

0.19067 

34.925 

0.00343 

1.55753 

4.5685 

115 


79.42573 

208.57 

13.662 

147365,63 

0.0016961 

0.10720 

31.034 

0.00342 

1.55152 

4.2245 

120 


76.67064 

205.39 

13.642 

139191.61 

0.0019252 

0.10563 

29.053 

C . 0 C 3*. C 

1 « 5 4 5*? 0 

3.9147 

125 


77.91107 

202.15 

13.396 

131332.93 

0.0019560 

0.13391 

26.542 

0.00337 

1.53946 

3.6356 

130 


77.14657 

196.86 

13.146 

123779.86 

0.0019887 

0.10214 

24. 204 

0.00335 

1.53340 

3.3847 

135 


76.37668 

195.52 

12 .692 

116522.84 

0. 0020236 

0.10033 

22,249 

0.00332 

1.527J0 

3.1687 

140 


75.60064 

192.11 

12.634 

109552.49 

0. OC2G6O0 

0.09047 

20.416 

0.30329 

1. 52116 

2. 9*52 

145 


74.31647 

168.65 

12 .374 

102859.64 

1.0021007 

C. 09657 

18.765 

0.00326 

1.5 15C2 

2.772? 

150 


74.32890 

165.12 

12 . Ill 

96435.27 

a. 0021435 

0.09463 

17.277 

0.00322 

1.5 C 6 6 2 

2.609C 

155 


73.23140 

161.53 

11 . 846 

90270. 6Q 

a. 0021096 

0.09267 

15.936 

0.00318 

1.50256 

2.4607 

160 


72.42514 

177.86 

11.580 

64357*51 

0. CO 22394 

0.09066 

14.720 

0 .0031 4 

1.49626 

2.3206 

165 


71.60920 

174.12 

11 .314 

78686.14 

0.00 22933 

0.06667 

L3.630 

0.0031 C 

1.46993 

2 .2111 

i?Q 


70.76254 

170.30 

11.047 

73249.80 

0.0u23520 

0, 06664 

12.656 

0. 00306 

1.40351 

2.1064 

175 


69.94401 

166.39 

10.780 

68040.0 8 

0.0024169 

0.96458 

11.769 

0 .00301 

1 .47702 

2.0137 

160 


69.39226 

162.40 

10 .515 

63049.29 

0.0024663 

0.08252 

13.969 

0*0029f 

1.4 7044 

1.9322 

185 


68.22561 

158.32 

10.250 

58270. CO 

3.0025631 

0 . 96044 

13.247 

0.00291 

1.46377 

1 . 0 6 1 C 

190 


67 e 34294 

154.14 

9.986 

53695.09 

0.0026463 

0.07034 

9.594 

0,00205 

1.45700 

1.7997 

195 


66.44167 

149.85 

9.724 

49317.74 

0.0027429 

0.07624 

9.004 

0.00279 

1.45010 

1.7476 

230 


65.51973 

145.45 

9.463 

45131.47 

0.0028484 

0.07412 

8.473 

0.00273 

1.44307 

1.7045 

20 5 


64.57447 

140 .94 

9.203 

41130.23 

0.0029660 

0.07199 

7.966 

0.00267 

1.43589 

1.6699 

210 


63.60279 

136.31 

8.944 

37308.36 

0 . Cl C 31 0 07 

0.06965 

7.547 

0.002SC 

1.42853 

1.6439 

215 


62.60102 

131.54 

8.686 

33660.67 

0. OC 32530 

0.06770 

7.140 

0.00253 

1.42096 

1.6264 

22 0 


61.56477 

126.64 

8.427 

30183.32 

0.0034270 

0 .06554 

6.784 

0.00245 

1.41317 

1.6176 

22 5 


60.46879 

121.60 

8.165 

26872.17 

0*0036301 

0.06336 

6.452 

0.00237 

1.40511 

1.610C 

230 


£9, 36661 

116.41 

7.898 

23725.03 

0*0030660 

0.06116 

6.147 

0.00229 

1.39673 

1.6205 

235 


56.17646 

112.22 

7.426 

2 0699.32 

0.0041532 

0.35692 

5.863 

0.00217 

1.3 6788 

1 .6697 

240 


56. 93587 

106.67 

7.128 

17965.35 

0.0044642 

0.05667 

5.652 

0.00209 

1.37070 

1.7130 

245 


55.62229 

101.26 

6.842 

15345. Cl 

0.0040702 

0.05440 

5.437 

0.00196 

1.36902 

1.7747 

25 0 


54.21663 

95.42 

6.527 

12600.79 

0.0053664 

0.05209 

5.215 

0.00186 

1.35672 

1.0457 

255 


52.70114 

89.37 

6 . 195 

10578.22 

0. 0160111 

0 .04972 

4.905 

0.00176 

1.34766 

1.9389 

26 0 


51.03730 

82.91 

5.906 

0422.51 

0. 00 605 73 

0.04726 

4.743 

0.00163 

1.33559 

2.0531 

26 5 


49.17092 

76.02 

5.397 

6419.64 

0. 0080901 

0.04473 

4.465 

0.00146 

1.32214 

2.2200 

270 


47.02166 

66.59 

4.931 

4617.60 

3. C C 99146 

0.34202 

4.2G4 

0.00131 

1.30677 

2.4496 

275 


44.40603 

60.56 

4 .444 

2905.31 

0.0132724 

0.04025 

3. 605 

0.00113 

1.26622 

2.7932 

260 


40.93141 

51. 16 

3.79 7 

1589.57 

0. D2C3262 

0.03912 

3.496 

0.00092 

1.26386 

3.3452 

285 


35.22676 

40.73 

3.023 

518.45 

0.0461752 

0.03969 

2.937 

0.00060 

1.22454 

5.0101 

290 


24.45112 

34.43 

2.388 

190.54 

0.0745603 

0.03517 

2.113 

0.00056 

1.15255 

5.5615 

295 


16.96747 

36.17 

2 .46 7 

296.54 

0.0349344 

0.02660 

1.789 

0.00111 

1.11705 

3.0596 

30 0 


16.52466 

38.11 

2 .489 

363.94 

0. 0222909 

0.02249 

1.666 

0. 0016C 

1.10146 

2.2646 

310 


13.91466 

42.24 

2.520 

498.03 

0.0136456 

T. 01928 

1.553 

0.0024C 

1.08501 

1.6716 

320 


12.37552 

46*10 

2.528 

572.96 

0.0 1 Cl 293 

0.31790 

1.499 

0.0031C 

1*9 7537 

1.4077 

330 


11.29990 

49.69 

2.525 

625.23 

0.0062154 

0.01718 

1.470 

0.00372 

1.06667 

1.2577 

340 


10.47692 

53.13 

2.518 

664.99 

0.0069679 

0.0167$ 

1.454 

0.00431 

1.06356 

1.1599 

350 


9. 51427 

56.46 

2 . 50 0 

696.46 

0 • 0 L 61 25 1 

0.01650 

L.446 

0.00466 

1.0 5946 

1 .0909 

360 


9.26228 

59.69 

2.490 

7 22. C8 

0. CO 54 011 

C. 01636 

1.44 3 

0.0054C 

1.05606 

1.0393 

370 


8.79115 

62.84 

2.487 

743.36 

0.0049792 

0.01626 

1.445 

0. 00591 

1.05315 

1.0007 

38 0 


6. 36161 

65.92 

2.477 

761.33 

0 . 0 C 45756 

0.01622 

1.449 

0.00642 

1.05064 

0.9697 

390 


6.02046 

68.93 

2.467 

776.68 

0 • C C 42429 

0.01622 

1.455 

0, 00692 

1.04642 

0 .9443 

400 


7.69835 

71.89 

2.457 

789.95 

9.0039632 

0.01625 

1.463 

0*00741 

1.04645 

0.9230 

410 


7.40820 

74. 79 

2.448 

601.51 

0.0037243 

0.01631 

1.472 

0. 00790 

1.04467 

D . 9050 

420 


7.14500 

77.65 

2.439 

811.66 

0.0035175 

0.01636 

1*402 

0.00039 

1.04306 

0.6896 

430 


6.90442 

60.46 

2.431 

820.63 

0. 0033366 

0.01647 

1.493 

0.00869 

1.0 4159 

0 .0762 

44 0 


6.66330 

33.25 

2.423 

826.59 

0.0031766 

0.01658 

1.505 

0.00938 

1.04024 

0.6645 

45 0 


6.47903 

95.99 

2 .416 

035.71 

0.0030341 

0.01669 

1.510 

0.00967 

1.0 3099 

0 .0541 

46 0 


6.28949 

80.71 

2 .409 

842.13 

0. G C 29062 

0.31662 

1.531 

0.01037 

1.0 3784 

0.0450 

470 


6. 11292 

91 .41 

2.403 

847.86 

0.0027907 

0.01695 

1.544 

0.01067 

1*03676 

0 .0366 

460 


5.94786 

94.53 

2.397 

653.06 

0 • C 0 26057 

0.01700 

1.550 

0.01137 

1.03576 

0.0296 

490 


5.7930b 

96.73 

2.391 

057.79 

0. 0025696 

0.01723 

1.572 

0.01187 

1.0 3402 

0.0231 

500 


5.64748 

99.37 

2.385 

062.19 

0. 00 25018 

0.01737 

1.506 

0.01237 

1.0 3393 

0.8172 

510 


5.51021 

102.00 

2 .379 

966.04 

0. 0024207 

0.01749 

1.601 

0.01266 

1.03310 

0.0135 

52 0 


5.38047 

104.61 

2.373 

869.64 

0.0023457 

0.91766 

1.616 

0.01337 

1.03231 

0.000? 

530 


5.25756 

107.21 

2.368 

972.96 

0.0022760 

0.01703 

1.633 

0.01389 

1.0 3156 

O.0C35 

540 


5.14396 

139. 61 

2.362 

876.02 

a. 0022112 

0.01799 

1.645 

0.01442 

1.13006 

0 .79*2 

55 0 


5.33007 

112.40 

2.357 

670,04 

a. 0021506 

0.31817 

1.663 

0 .01494 

1.03010 

0.7954 

56 n 


4.92446 

114.99 

2.351 

661.46 

0. 0020936 

0.01834 

1.676 

0.01547 

1.02954 

0.7920 

570 


4.82372 

117.57 

2.346 

863.88 

0.0020405 

0.01051 

1.691 

0 .0160 C 

1.12893 

0.7009 

580 


4.72749 

120. 16 

2.340 

866.14 

9.0019902 

C .01069 

1. 70 b 

0 .01653 

1.02835 

0.7061 

590 


4.53544 

122.75 

2.335 

869.24 

0.0019429 

0.01006 

1.721 

0.01706 

1.02779 

0.7836 

600 


4.54728 

125.34 

2.329 

890.21 

0.0016980 

0.31904 

1.737 

0. 0175C 

1.0 2726 

0.7614 
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THERMODYNAMIC PROPERTIES OF OXYGlN 


910 PSIA ISO0AR 


TEMPERATURE 

VOLUME 

ISOTHERM 

DERIVATIVE 

ISOCHORE 

DERIVATIVE 

INTERNAL 

ENERGY 

ENTHALPY 

ENTROPY 

C Co 

VELOCI TY 
OF SOJNO 

DEG. R 

CU FT/L9 

CU FT-PSIA/18 

3 S I A / R 

BTU/L9 

BTU/LB 

B TU/LB-R 

3TU / L 3 -R 

FT /SEC 


• 99.123 

0.31222 

2146. 73 

318.4 

- 83.074 

- 61.014 

0.53264 

2 . 26 ? 

0.396 

3 644 

100 

0.01224 

2129.99 

316*1 

- 52.730 

-60 .667 

0.50613 

0.266 

0.396 

3835 

135 

0.01236 

2036.14 

3 C 3.5 

- 80.769 

- 78.667 

0.52544 

0.261 

0.396 

3779 

110 

0.01247 

1944.93 

291.3 

- 78.810 

- 76.709 

0.54365 

0.257 

0.396 

3722 

115 

0.01259 

1856.32 

279.5 

- 76 . 85 J 

- 74.731 

0.56143 

0.253 

0.395 

3663 

120 

0.01271 

1770.24 

268 . 0 

- 74.896 

- 72.754 

0.57826 

0.250 

0.395 

3604 

125 

0.01293 

1686.63 

256.9 

-/ 2.940 

- 70.777 

0.59440 

0 . 246 

0.395 

3543 

130 

0.01296 

1605*45 

246 . 2 

- 70.984 

- 66.600 

0.60991 

0.243 

0.395 

3491 

135 

Q . 01309 

1526.62 

235.8 

- 69.025 

- 66.622 

0.62464 

0.239 

0.396 

3415 

14 0 

0.01323 

1450.09 

225.8 

- 67.972 

- 64.643 

0.63923 

0.236 

0.396 

3354 

145 

0.01336 

1375.81 

216.1 

- 65.115 

- 62.663 

0.65313 

0 . 233 

0.396 

3289 

150 

0.01351 

1303.71 

2 06*8 

- 63.156 

- 66.660 

0.66657 

0. 231 

0.397 

3224 

155 

0.01365 

1233.73 

197 . 7 

- 61.195 

- 56.694 

0.67959 

0.228 

0.397 

3157 

160 

0.01391 

1165.82 

189.0 

- 59.231 

- 56.905 

0.69222 

0.225 

0.398 

3090 

165 

0.01396 

1099.92 

180.5 

- 57.264 

- 54,911 

0.70450 

0.223 

0.399 

3022 

17 0 

0.01413 

1035.97 

172.3 

- 55.292 

- 52.911 

0.71643 

0.220 

0.400 

2953 

175 

0.31430 

973.92 

164.4 

- 53.314 

- 5 G .905 

0.72606 

0.218 

0.402 

2 964 

190 

0.31447 

913.70 

156.8 

- 51.333 

-48 .691 

0.73941 

D . 216 

0.404 

2814 

195 

0.01465 

855.26 

149.4 

- 49.337 

- 46.666 

0.75050 

0.214 

0.406 

2 743 

190 

D . 01495 

798.55 

142.3 

- 47.335 

• 44.634 

0.76135 

0.211 

0.409 

2672 

195 

0.01505 

743.51 

135*4 

- 45.322 

- 42.787 

0.77199 

0.209 

0.411 

2600 

200 

0.01526 

690 .09 

128.6 

- 43.296 

- 40.724 

0. 76243 

0.207 

0 .414 

2527 

235 

0.91549 

630.24 

122. 1 

- 41.253 

- 39 .644 

0.79271 

0.205 

0 .416 

2453 

210 

0.01572 

587.92 

115.8 

- 39.192 

- 36.543 

0.60263 

0.203 

0 .422 

2 379 

215 

0.01597 

539.07 

109.6 

- 37 . 1 G 9 

- 34.416 

0.61264 

0. 201 

0 .426 

2303 

22 0 

0.01624 

491.66 

103. 6 

- 35.000 

- 32.264 

0.62274 

C . 199 

0*434 

2226 

225 

0.31653 

445.70 

97 . 7 

- 32.860 

- 3 U .075 

0.83257 

0 . 198 

0 .441 

2147 

230 

0*01694 

401.13 

91.9 

- 30.684 

- 27.846 

0.84236 

0 . 196 

Cl . 450 

2067 

235 

0.01719 

357.28 

86. 1 

- 28.434 

- 25.539 

0.95229 

0. 199 

0.465 

1966 

240 

0.31755 

317.05 

80.3 

• 26.138 

- 23 .180 

0.66222 

0 . 198 

0.476 

1962 

245 

0.01797 

277.45 

74.9 

- 23.783 

-21 .755 

0.67222 

0 . 196 

0.492 

1795 

250 

0.01943 

239.21 

69*3 

- 21.352 

- 18.247 

0.88236 

0.195 

0.511 

1703 

255 

Q . 01996 

202.43 

63.8 

- 18.828 

-15 .633 

0.69271 

0.195 

0.536 

1606 

260 

0.01957 

166*92 

58.0 

- 16 . 16-3 

- 12.683 

0.90339 

0.195 

0.566 

1496 

265 

0.02031 

132. 44 

52.2 

- 13.362 

-9 .940 

0.91460 

0 . 196 

0.612 

1365 

270 

0.02122 

100.19 

46.1 

- 10.309 

- 6.733 

D . 92659 

0.197 

0.674 

1260 

275 

0.02245 

69.34 

40.0 

- 6.870 

- 3.066 

0.93996 

0.200 

0.792 

1127 

290 

0.02429 

41.09 

32.8 

- 2.744 

1*347 

0.95594 

0.207 

1.009 

963 

295 

0.02799 

16.90 

24.8 

3.065 

7 .764 

0.97664 

0.222 

1.714 

777 

290 

0 . Q 3984 

7. 66 

15.2 

13.434 

19.976 

1.02109 

0.244 

2.678 

624 

295 

0.05095 

14.75 

10.8 

20.927 

29.513 

1*05373 

0.223 

1.347 

642 

300 

0.35895 

22.37 

8 . 8 

24.957 

34.691 

1.07162 

0.209 

0*995 

662 

310 

0.07044 

35.05 

7 . 0 

30.122 

41.991 

1.09514 

0 . 194 

0.589 

701 

32 0 

0.07941 

45.66 

5.9 

33.872 

47.254 

1.11166 

C .166 

0.474 

734 

330 

0. 08710 

54.77 

5.2 

36.963 

51.659 

1.12542 

0 . 190 

0.413 

762 

340 

0.09403 

62.97 

4.7 

39.737 

55.562 

1.13714 

0.176 

0.374 

787 

350 

0. 10045 

70.51 

4 . 3 

42.262 

59.166 

1.14759 

0.173 

0.348 

610 

360 

0.10649 

77.55 

4.0 

44.626 

62.570 

1.15712 

0. 171 

0.329 

831 

370 

0.11224 

84.18 

3 . 8 

46.972 

65.765 

1.16593 

0 . 169 

0*314 

851 

390 

0.11776 

90.49 

3.5 

49.026 

68.869 

1.17415 

0.169 

0.303 

970 

390 

0.12309 

96.53 

3.3 

51.106 

71.850 

1.16190 

0*167 

0.294 

887 

400 

0.12927 

102.33 

3.2 

53.132 

74.747 

1.16923 

0.166 

0.286 

905 

410 

0.13332 

107.93 

3.0 

55.107 

77.572 

1.19621 

0.165 

0.279 

921 

420 

0.13825 

113.36 

2.9 

57.041 

00.339 

1.20267 

0.164 

0.274 

937 

430 

0.14309 

118.63 

2.8 

58.941 

63.052 

1.20926 

0 . 163 

0.269 

952 

44Q 

0.14784 

123.78 

2 . 7 

60.811 

65.723 

1.21540 

a . 163 

9.265 

967 

45 0 

0.15252 

128.90 

2.6 

62.655 

86.355 

1.22132 

0.162 

0.261 

981 

460 

0.15713 

133. 72 

2.5 

64.476 

90.954 

1.22703 

0 . 162 

0.258 

995 

470 

0.16168 

138.54 

2.4 

66.279 

93.523 

1.23255 

0 . 161 

0.256 

1009 

490 

C .16619 

143.29 

2.3 

69.063 

96.066 

1.23791 

0 . 161 

0.253 

1022 

490 

0.17063 

147,94 

2.3 

69.833 

96.566 

1.24310 

a . 160 

0.251 

1035 

530 

0.17504 

152.53 

2.2 

71.589 

101.065 

1.24615 

0 . 160 

0 .249 

1048 

510 

0.17941 

157.06 

2.1 

73.334 

103.566 

1.25306 

a . 160 

0 .247 

1061 

520 

0.18374 

161.53 

2.1 

75.066 

106.030 

1.25785 

0 . 160 

0.2 46 

10 73 

530 

0 .19805 

165.95 

2 . 0 

76.793 

106.480 

1.26252 

0.160 

0.244 

1085 

54 0 

0.19232 

170.33 

2.0 

78.509 

110.917 

1.26707 

0 . 160 

0.243 

1097 

55 0 

0.19657 

174.65 

1.9 

90.219 

113.342 

1.27152 

0.159 

0 .242 

1106 

560 

0.20079 

178.94 

1.9 

81.922 

115.757 

1.27567 

0.159 

0.241 

1120 

570 

0.20499 

193.19 

1.8 

63.620 

116.162 

1.29013 

0.159 

0.240 

1131 

590 

0.20917 

187.41 

1.8 

85.313 

120.560 

1.26430 

0 . 159 

0.239 

1142 

590 

0.21333 

191 .59 

1.7 

87.003 

122.950 

1.28638 

0.159 

3.239 

1153 

600 

0.21747 

195. 75 

1.7 

89.669 

125.334 

1.29239 

0 . 160 

0.238 

1163 
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C-2a 


THERMOOYNAM1C PROPERTIES OF OXYGEN 


910 PS I A ISOBAR 


TEMPERATURE 

OENSITY 

V ( OH/D V>p V<OP/DU) v -V(OP/DV) t 

DEG* R 

LB/CU FT 

BTU/LB PSIA-CU FT/BTU PSIA 


* 99*123 

81.60270 

216.46 

14.60 2 

175608.31 

100 

81.67261 

217.93 

14 .564 

173962.03 

105 

80.92693 

214.68 

14.343 

164782.27 

110 

80.16166 

211.78 

14.116 

155948.09 

115 

79.43112 

216.6% 

13.862 

147449.25 

120 

78.67629 

205.46 

13.642 

139275.66 

125 

77.91700 

202.23 

13 .397 

131417.41 

130 

77.15260 

196.94 

13.147 

123864.79 

135 

76.38323 

195.60 

12.692 

116606.23 

140 

75.60774 

192.20 

12.635 

109636.36 

145 

74.82574 

166.74 

12.374 

102946.00 

150 

74.03657 

165.22 

12.111 

96522.14 

155 

73.23950 

161.62 

11.647 

90357.96 

160 

72.43372 

177.96 

11 .561 

84444.94 

165 

71.61629 

174.22 

11.314 

78774.62 

17 0 

70.79220 

170.41 

11 .046 

73338.87 

175 

69.95428 

166.51 

10 .762 

68129.75 

ISO 

69.10321 

162.52 

10.516 

63139.58 

165 

66.23751 

156.44 

10 . 25 1 

58360.96 

19 0 

67.35547 

154.27 

9.96 6 

53786.74 

195 

66.45513 

149.99 

9.726 

49410.11 

200 

65.53423 

145.60 

9.466 

45224.60 

205 

64.59015 

141.09 

9.206 

41224.15 

210 

63.61982 

136.47 

6.946 

37403.15 

215 

62.61959 

131.71 

6.690 

33756.52 

220 

61.56514 

126.62 

6.432 

30279.89 

225 

60.51126 

121.79 

8.171 

26969.70 

230 

59.39156 

116.62 

7.905 

23823.55 

235 

56.20450 

112.44 

7.432 

20795.32 

240 

56.96749 

107.10 

7.136 

18061.33 

24 5 

55.65844 

101.53 

6.65 0 

15442.54 

250 

54.26058 

95.70 

6.537 

12979.68 

255 

52.75075 

69.69 

5.206 

10678.19 

260 

51.09757 

83.26 

5 .620 

8524.09 

265 

49.24696 

76.45 

5.417 

6522.35 

270 

47.12267 

69.09 

4.95 7 

4721.17 

275 

44.55248 

61.16 

4.477 

3089.32 

260 

41.16171 

51.99 

3.650 

1691.99 

265 

35.66035 

41.90 

3.112 

605.99 

290 

25.74967 

34. 82 

2.417 

197.28 

295 

19.62601 

36.07 

2.466 

289.56 

300 

16.96334 

37.95 

2 .493 

379.42 

310 

14.19720 

42.07 

2.525 

497.60 

320 

12.59301 

45.94 

2.533 

575.04 

330 

11.48155 

49.53 

2.530 

628.64 

34 0 

10.63509 

52.96 

2.523 

669.70 

350 

9 . 95 5 6 4 

56.31 

2.513 

702.00 

36 0 

9.39089 

59.55 

2.502 

726.26 

370 

6.90966 

62.71 

2.492 

750.06 

360 

6.49191 

65.79 

2.461 

766.45 

390 

8.12391 

68.81 

2.471 

764.16 

400 

7.79594 

71.77 

2.461 

797.73 

410 

7.50062 

74.68 

2.451 

609.55 

420 

7.23312 

77.54 

2.443 

619.92 

430 

6.96863 

80.36 

2.434 

829.09 

440 

6.76402 

83.15 

2.42 7 

837.23 

450 

6.55661 

65.90 

2.419 

844.50 

46 0 

6.36423 

66.62 

2.413 

851.02 

470 

6.16506 

91.32 

2.406 

856.89 

480 

6.01762 

94.00 

2.400 

862.21 

490 

5. 66063 

96.65 

2.394 

867.04 

500 

5.71302 

99.29 

2.386 

871.43 

510 

5.57386 

101.92 

2.382 

875.45 

520 

5.44236 

104.54 

2.376 

879.13 

530 

5.31762 

107.14 

2.371 

882.51 

540 

5.19965 

109.74 

2.365 

885.63 

550 

5.06731 

112.33 

2.360 

888.51 

56 0 

4.96034 

114.92 

2.354 

891.18 

57 0 

4.87631 

117.51 

2.349 

893.66 

56 0 

4.78065 

120.10 

2 .343 

895.96 

590 

4.66764 

122.69 

2.337 

898.11 

600 

4.59837 

125.26 

2.332 

900.11 


COV/OTL/V 

thermal 

VISCOSITY 

THERMAL 

DIELECTRIC 

PRANDTL 

CONDUCTIVITY 


DIFFUSIVITY 

CONSTANT 

NUMBER 

1 / OEG. R 

BTU/FT-HR-R 

CB/FT-SEC 

SQ FT/HR 





X 10 5 




0.0018130 

0.11208 

42.906 

0.00346 

1.57056 

5.4581 

0.0018172 

0.11184 

42.195 

0.00346 

1.56953 

5.3787 

0.0018419 

0.11040 

38.362 

0.00345 

1.56356 

4.9533 

0.0016679 

0.10669 

34.946 

0.00343 

1.55757 

4.5707 

0.0016953 

0.10730 

31.655 

0.00342 

1.55157 

4.2265 

0.0019243 

0.10564 

29.070 

0.00340 

1.54555 

3.9166 

0.0019591 

0.10393 

26.561 

0.00337 

1.53951 

3.6376 

0.0019877 

0.10216 

24.301 

0.00335 

1.53345 

3.3664 

0.0020225 

0.10034 

22.266 

0.00332 

1.52736 

3.1602 

0.0020597 

0.09646 

20.432 

0.00329 

1.52124 

2.9566 

0.0020995 

0.09659 

16.780 

0.00326 

1.51506 

2.7736 

6.0021422 

0.09465 

17.291 

0.00322 

1.50868 

2.6092 

0.0021881 

0.09269 

15.949 

0.00316 

1.50264 

2.4616 

0.0022378 

0.09070 

14.740 

0.00314 

1.49635 

2.3296 

0.0022915 

0.08069 

13.650 

0.00310 

1.49000 

2.2120 

0.0823500 

0.06666 

12.667 

0.00306 

1.46359 

2.1072 

0.0024136 

0.06461 

11.760 

0.00301 

1.47710 

2.0144 

0.0024636 

0.06255 

10.979 

0.00296 

1.47053 

1.9326 

0.0025604 

0.08047 

10.256 

0.00291 

1.46386 

1.8615 

0.0026452 

0.07837 

9.603 

0.00285 

1.45710 

1.6001 

9.0027393 

0.07627 

9.013 

0.00279 

1.45021 

1 .7479 

0.0020444 

0.07415 

6.478 

0*00273 

1.44318 

1.7046 

0.0029622 

0.07203 

7.994 

0.00267 

1.43601 

1.6699 

0.0030953 

0.06909 

7.555 

0.0026C 

1.42666 

1.6437 

0.0032467 

0.06775 

7.155 

0.00253 

1.42110 

1.6260 

0.0034203 

0 . 06559 

6.791 

0.00246 

1.41332 

1.6170 

0.0036212 

0.06341 

6.458 

0.00236 

1.40527 

1.6171 

0.0030559 

0.06122 

6.153 

0.00229 

1.39691 

1.6272 

0.0 0 41399 

0 .05097 

5.669 

0.00216 

1.36609 

1.6677 

0.0044463 

0.05673 

5.658 

0.00209 

1.37893 

1.7106 

0.0046467 

0.05446 

5.443 

0.00199 

1.36926 

1.7713 

0.0053379 

0.05216 

5.222 

0.00166 

1.359Q3 

1.8413 

0.0059720 

0.04960 

4.993 

0.00176 

1.34802 

1.9331 

0.0067966 

0.64737 

4.752 

0.00164 

1.33603 

2.0443 

0.0060010 

0.04464 

4.496 

0.00149 

1.32269 

2.2079 

0. 0097564 

6.64214 

4.216 

0.00133 

1.30749 

2.4292 

0.0129412 

0.04030 

3.903 

0.00114 

1.26925 

2.7602 

0.0193949 

0.03911 

3.523 

0 .00094 

1.26560 

3.2697 

0.0406976 

0.03939 

2.996 

0.00064 

1.22887 

4.6922 

0.0769204 

0.03606 

2.200 

0.00052 

1.16107 

5.6819 

0.0373392 

0.02750 

1.627 

0.00104 

1.12126 

3.2220 

0.0233249 

0.02301 

1.690 

0.00153 

1.10426 

2.3403 

0.0140100 

0.01953 

1.566 

0.00233 

1.06676 

1.7029 

0.0103164 

0.01607 

1.510 

0.00303 

1.07673 

1.4257 

0.0063317 

0.01731 

1.479 

0.00365 

1.06961 

1.2696 

0.0070677 

0.01666 

1.462 

0.00423 

1.06454 

1.1667 

0.0061636 

Q .01660 

1.453 

0.00479 

1.06034 

1.0976 

0.0055256 

0.01644 

1.450 

0.00532 

1.05685 

1.0447 

0.0050146 

0.01636 

1.450 

0.00583 

1.05366 

1.0051 

0.0046043 

0.01629 

1.454 

0.00633 

1.05131 

0.9735 

0.0042666 

0.01626 

1.460 

0 ■ 00663 

1.04905 

0.9476 

0.0039830 

0.01631 

1.467 

0.00732 

1.04704 

0.9259 

0.0037412 

0. 01636 

1.476 

0.00781 

1.04524 

0.9076 

0.0035320 

0.01643 

1.407 

0.00630 

1*04360 

0.8919 

0. 00 33491 

0.01652 

1.498 

0.00878 

1.04210 

0.6782 

0.0031676 

0.01662 

1*509 

0.00927 

1.04073 

0.6663 

0.0030436 

0.01674 

1.522 

0.00976 

1.03947 

0 .8556 

0.0029146 

0 .01666 

1.535 

0.01025 

1.03829 

0 .8465 

0.0027963 

0.01699 

1.546 

0.01075 

1.03720 

0.8383 

0.0026925 

0.61712 

1.561 

0.Q1124 

1.03616 

0.6309 

0.0025959 

0.01726 

1.575 

0.01174 

1.03523 

0.8243 

0.0025073 

0.01741 

1.590 

0.01224 

1.03433 

0.8163 

0.0024257 

0.01753 

1.604 

0.01272 

1.03346 

0.6146 

0.0023502 

0.01769 

1.619 

0.01323 

1.03269 

0.8092 

0.0022602 

0.01706 

1.633 

0.01375 

1.0 3193 

0.6044 

0.0022150 

0.01603 

1.646 

0.01426 

1.03121 

0.8001 

0.0021541 

0.01620 

1.663 

0.01476 

1.03053 

0.7962 

0.0020970 

0.01637 

1.676 

0.01530 

1.02968 

0.7927 

0.0020435 

0.01654 

1 .693 

0.01583 

1.0 2926 

0 .7896 

0.0019930 

0.01671 

1.709 

0.01635 

1.02667 

0.7666 

0.0019454 

0.01869 

1.724 

0.01686 

1.02811 

0.7642 

0.0019004 

0.01906 

1.739 

0.01741 

1.0275 7 

0.7620 
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C-2a 


THERMOOYNAMIC properties of oxygen 


920 PSI* ISOBAR 


TEMPERATURE 

VOLUME 

ISOTHERM 

DERIVATIVE 

ISOCHORE 

derivative 

internal 

ENERGY 

ENTHALPY 

ENTROPY 

«v 

Cp 

VELOCI TY 
OF SOJNO 

DEG. R 

CU FT/LB 

CU FT-PSIA/18 

psia/r 

8TU7L 9 

0TU/L0 

BTU/LB-R 

BTU / LB 

-R 

FT/SEC 


* 99 . 13 ? 

0.11222 

2147.34 

316.4 

- 63.072 

- 80.990 

0.50266 

0 . 267 

0.396 

3845 

to 0 

0.31224 

2130.88 

316.2 

- 82.734 

- 6 U .646 

0.50609 

0.266 

0.396 

3835 

105 

0.01236 

2037.03 

303.6 

- 80.774 

- 76.669 

0.52540 

C . 261 

0.396 

3779 

110 

0. 31247 

1945.84 

291.3 

- 76.815 

- 76.690 

0.54361 

0.257 

0.396 

3722 

115 

0.31259 

1857.24 

279.5 

- 76.857 

- 74,713 

0.56139 

0.253 

0.395 

3664 

120 

0.01271 

1771 . 1 b 

266 . 1 

- 74.901 

- 72.736 

0.57622 

n .250 

0.395 

3604 

125 

0.01283 

1687,59 

257.0 

- 72.945 

- 70.759 

0.59436 

0.246 

0.395 

3544 

130 

0.11296 

1606.42 

2 46.3 

- 70.990 

- 68.762 

0.60966 

0.243 

0.395 

3 402 

135 

0 . 0130 S 

1527.61 

235.9 

- 69*035 

-66 .804 

0. 62479 

0.240 

0.396 

3419 

140 

0.01322 

1451 . tU 

225.9 

- 67.079 

- 64.826 

0.63916 

0.236 

0.396 

3355 

145 

0.01336 

1376. 83 

216.2 

- 65.122 

-62 .845 

C . 65306 

0. 233 

0.396 

3290 

150 

0.01351 

1304.75 

206.9 

-63 * ib 4 

• 60.663 

0.66652 

0.231 

0.397 

3225 

155 

0.01365 

1234.79 

197.8 

- 61.203 

- 56.077 

0 .67954 

0 . 22 8 

0 .397 

3155 

160 

0.01380 

1166.90 

189.3 

- 59 . 24 ) 

- 56.666 

0 . 6921 ? 

0. 225 

0.398 

3091 

165 

0.01396 

1101.02 

160.6 

- 57.273 

- 54.695 

0.70444 

0.223 

0.399 

3023 

170 

0.31412 

1037.09 

172.4 

- 55.302 

- 52.896 

0.71637 

0 , 220 

0.400 

2954 

175 

0.01429 

975.06 

164.5 

- 53.325 

- 5 C .690 

0.72600 

0.218 

0.402 

2665 

ISO 

0.01447 

914.86 

156.9 

- 51.341 

- 46.076 

0.73934 

0.216 

0.404 

2815 

185 

0.01465 

856 • 45 

149.5 

- 49.350 

- 46.654 

0.75043 

0.214 

0.406 

2745 

190 

0.31464 

799.76 

142 . 4 

- 47.349 

- 44.820 

0*76126 

P .212 

0 .408 

2673 

195 

0.01504 

744.75 

135.4 

- 45.337 

- 42.774 

0 .77191 

9.209 

0.411 

2601 

200 

0.01526 

691.36 

126.7 

- 43.311 

- 40.712 

0.76235 

0.207 

0.414 

2528 

205 

0.01546 

639.54 

122*2 

- 41.270 

- 36.633 

0.79262 

0.205 

0.418 

2455 

210 

0.01571 

569.25 

115.9 

- 39.210 

- 36.533 

0.60274 

0.203 

0.422 

2360 

215 

0.01596 

549.44 

109 , 7 

- 37.129 

- 34.409 

0.61274 

0. 201 

0.427 

2305 

220 

0. 01623 

493.06 

103.7 

- 35.022 

- 32.256 

0.62264 

0.199 

0.433 

2228 

225 

0.01652 

447.14 

97 . 6 

- 32.864 

- 30.070 

0.43246 

0.198 

0.441 

2150 

230 

0.31663 

402.61 

92.0 

- 30.713 

- 27.643 

0.44224 

? . 196 

0.449 

2069 

235 

0 . 0171 ? 

356. 76 

66.2 

- 28.464 

- 25.536 

0.65216 

U .199 

0.465 

1970 

240 

0.01754 

316.55 

80.5 

- 26.171 

- 23.182 

0.66206 

0 . 198 

0.476 

1865 

245 

0.01796 

279.02 

75.0 

- 23.623 

- 20.761 

0.87206 

0.196 

0.491 

1798 

250 

0.01942 

240. 64 

69.4 

- 21.395 

- 16.256 

0.60217 

9 . 195 

0.510 

1706 

255 

0.01894 

2 U 4. 13 

64 . 0 

- 16.878 

- 15.651 

0 . d 9250 

0 . 195 

0.534 

1611 

26 0 

0.01955 

166.60 

56.1 

- 16.240 

- 12.910 

0.90314 

0 . 195 

0.564 

1503 

265 

0.32027 

134. 31 

52.4 

- 13.436 

- 9.902 

0.91430 

0,196 

0.608 

1392 

270 

0.02116 

102.16 

46.4 

- 10.404 

- 6.796 

0.92621 

0 . 197 

0.669 

1267 

275 

0.02237 

71.43 

40.3 

- 7.004 

• 3.192 

0.93943 

0 .200 

0.780 

1136 

290 

0.02414 

43.30 

33.3 

* 2.960 

1.153 

0.95509 

0.206 

0.980 

977 

28 5 

0.32746 

19.08 

25.6 

2.574 

7 .252 

0.97666 

0.220 

1.583 

798 

290 

0.33699 

7.87 

16.2 

12.169 

18.469 

1.01571 

0.243 

2.685 

635 

295 

0.04920 

13.94 

11.3 

20.172 

26.554 

1.05017 

0.225 

1.435 

642 

300 

Q . 05741 

21.52 

9.2 

24.445 

34.225 

1.06925 

0.210 

0.923 

661 

310 

0.06903 

34.32 

7.2 

29.791 

41.552 

1.09330 

0 . 195 

0.603 

701 

320 

0 . 3 7 S 0 4 

45.04 

6.1 

33.618 

46.914 

1.11034 

0 . 186 

0.481 

734 

330 

0.08573 

54.21 

5.3 

36.772 

51.376 

1.12400 

0 . 181 

0 .417 

762 

34 0 

0.39264 

62.47 

4 . 8 

39.555 

55.337 

1.13591 

0.177 

0.378 

787 

350 

0.09903 

70.06 

4.4 

42.100 

50.971 

1.14644 

3.174 

0.351 

809 

36 0 

0.1050 4 

77 .14 

4.1 

44.460 

62.375 

1.15603 

0 . 171 

0.331 

831 

370 

0.11076 

83.81 

3.8 

46.736 

65.607 

1.16469 

0 . 1 70 

0.316 

851 

390 

5.11624 

90. 15 

3.6 

46 . 9 C 3 

66.706 

1.17315 

0.168 

0.304 

875 

390 

0.12154 

96.22 

3.4 

50.993 

71.699 

1.16093 

0 . 167 

0.295 

887 

400 

0.12666 

102.04 

3.2 

53.024 

74.606 

1.16829 

0 . 166 

0.287 

905 

410 

0.13169 

107.67 

3.1 

55.006 

77.440 

1.19529 

0.165 

0.280 

921 

420 

C . 13659 

113.12 

2.9 

56.945 

60.214 

1.20197 

0 . 164 

0.275 

937 

430 

0. 14138 

116.41 

2 . 6 

56.653 

62.936 

1.20636 

0 . 163 

0.270 

952 

44 0 

0.14609 

123.57 

2.7 

60.724 

65.613 

1*21453 

0.163 

0.266 

967 

450 

0.15073 

126.62 

2.6 

62.572 

66.251 

1.22046 

0 . 162 

0.262 

981 

460 

0.15530 

133.55 

2.5 

64.397 

90.655 

1.22616 

0.162 

0 .259 

995 

470 

0.15961 

136.39 

2.4 

66.203 

93.429 

1.23172 

0 . 161 

0 .256 

1009 

480 

0.16427 

143.14 

2.4 

67.991 

95.976 

1.23706 

0.161 

0 .254 

1022 

490 

0.16866 

147.81 

2.3 

69.763 

96.500 

1.24226 

0 . 160 

0.251 

1036 

500 

0.17305 

152.42 

2.2 

71.522 

101.003 

1.24734 

0 . 16 0 

0.249 

1046 

510 

0.17738 

156.96 

2.2 

73.266 

103.467 

1.25226 

0.160 

0.248 

1061 

520 

0.16166 

161.44 

2.1 

75.004 

105.955 

1.25705 

0.160 

0.246 

1073 

530 

0.16594 

165.67 

2.0 

76.731 

100.407 

1.26172 

0. 160 

0 .245 

1005 

540 

0 . 1901 ? 

170.25 

2.0 

76.449 

110.647 

1.26626 

0.160 

0 .243 

1 097 

550 

0.19438 

174.59 

1.9 

60.160 

113.275 

1.27074 

0.159 

0.242 

1108 

560 

0.19656 

176.66 

1 . 9 

61.065 

115.692 

1.27510 

0.159 

0 .241 

1120 

570 

0.20272 

183.14 

1.8 

63.565 

116.100 

1.27936 

0 . 159 

0.240 

1131 

580 

0.20666 

167 .37 

1.6 

85.259 

120.499 

1.26353 

0.159 

a .240 

1142 

590 

0.21090 

191.56 

1 . 8 

66.950 

122.692 

1.28762 

0. 159 

0.239 

1153 

600 

0.21508 

195 . 72 

1.7 

80.637 

125.277 

1.29163 

0.160 

0.238 

1164 
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C-2a 


THERNOOYNAHIC PROPERTIES OF OXYGtN 


920 PSIA ISO0AP 


TEMPERATURE DENSITY 


DEG. R L8/CU FT 
* 99.137 91. 5052b 


100 

61.67730 

105 

60.93364 

110 

60.16702 

115 

79.43650 

120 

78.68194 

125 

77.92292 

130 

77.15903 

135 

76. 36976 

140 

75.61463 

145 

74.53300 

15 0 

74.04424 

155 

73.24761 

160 

72.44229 

165 

71.62736 

170 

70.80185 

175 

69.96454 

160 

69.11415 

185 

66.24920 

190 

67.36798 

195 

66.46657 

200 

65.54671 

20 5 

64.61)561 

210 

63.63661 

215 

62.63612 

220 

61.60545 

225 

60.53366 

230 

59.41647 

235 

56.23244 

240 

56.99895 

245 

55.69435 

250 

54. 30224 

25 5 

52. 79994 

260 

51.15720 

265 

49.32194 

270 

47.22151 

275 

44.69456 

260 

41.41573 

285 

36.41696 

29 0 

27.04273 

295 

20.32349 

300 

17.41912 

310 

14.48554 

320 

12.81352 

330 

11.66507 

340 

10.79453 

35 0 

10.09791 

360 

9.52016 

370 

9.02872 

36 0 

8.60262 

390 

6.22768 

40 0 

7.89380 

410 

7.59359 

420 

7.32143 

430 

7.07300 

44 0 

6 . 84468 

45 0 

6.63431 

46 0 

6.43906 

470 

6.25726 

460 

6. 08745 

490 

5.92825 

500 

5. 7796C 

510 

5.o3755 

52 0 

5.58428 

530 

5.37610 

540 

5.25838 

550 

5.14458 

560 

5.03623 

57 0 

4.93290 

50 0 

4.03421 

590 

4.71983 

600 

4.64946 


V(Ort/OV»p 

BTU/LB 


216.51 

217.99 
21V. 9 4 

211.65 
206 • 72 
205.53 

202.30 
199.02 

195.66 
192.29 

186.63 

165.31 
181.72 

178.06 

174.33 

170 .52 

166. 62 

162.64 

158.57 
154.40 

150.13 
145 .74 
141.25 

136.63 
131.86 
127.00 
121.96 
116.82 

112.65 

107.34 

101. 79 

95.99 

90.01 
83.62 
76.87 
59. 59 

61.79 

52. 79 

43 . 01 

35.31 

36. OC 
37, 62 
41.90 
45. 76 
49.37 
52 . 83 
56.17 
59.42 
62.58 
65.67 

68.69 

71.66 

74.57 
77.44 
80.27 

83.06 
85.81 
88.54 
91.24 
93.92 

96.58 
99.22 

101.85 
104.46 
107. 07 
109.67 
112.27 

114.86 
117.45 
12Q.04 

122.63 

125.22 


vop/ou) v 

-V (OP/OV) T 

fDV/OTyv 

thermal 

CONDUCTIVITY 

VISCOSITY THERMAL 

OIFFUSIV ITt 

OIElECTkIC 
' constant 

r- l / H nj PSIA 

l/OEG. R 

BTU/FT-HR-R 

LB/FT-SE 
X ID 5 

C SQ FT/HP 

14.601 

175664.02 

0.0016125 

0.11209 

42.920 

0.00346 

1.57060 

14 . 56 4 

174044.41 

0 . 0 4 16166 

0.11185 

42.220 

0.00346 

1 .56957 

14.344 

164865.05 

0.0016412 

0.11041 

36.406 

0.00345 

1.56360 

14 . 116 

156031.26 

0.0016672 

0.10690 

34.973 

0.00343 

1.55761 

13.862 

147532.85 

0.0016945 

0.10731 

31.876 

0.0034? 

1.55161 

13 .642 

139359.68 

0. 0G 19235 

0.10566 

29.069 

Q.0034C 

1 . 5 455 9 

13 .397 

131501.88 

0. OC 19542 

0.19394 

26.579 

0.00337 

1 . 5 3956 

13 . 147 

123949.71 

0.0019666 

0.10217 

24.319 

0.00335 

1 .S 335 0 

12.693 

116693.61 

0.0020215 

0.10036 

22.282 

0.00332 

1 .527i,l 

12 • 63 5 

109724.21 

0.0020506 

0.09650 

20.447 

0.00329 

1.52129 

12.375 

103032.33 

0. 0 J 20962 

0.09661 

10.794 

0.00326 

1.51514 

12 .112 

96608.96 

0.0021406 

0.09467 

17.305 

0.00322 

1 . 5 0694 

11 . 647 

90445.34 

0.0021666 

0,09271 

15.962 

0.00319 

1.5027 1 

11 .562 

64532.63 

0. 0022361 

0.09073 

14.752 

0.00315 

1.49642 

11 . 315 

78663.07 

0.0022697 

0.06672 

13.662 

O.OC31C 

1.49007 

11.049 

73427.90 

0.0023460 

0.06669 

12.678 

0 .00306 

1 .4 6366 

10 .763 

66219.38 

0.0024116 

0.06464 

11.790 

0.00301 

1.47716 

10 . 517 

63229.64 

0.0024811 

0.06257 

10.969 

0.30296 

1.47061 

10 . 25 3 

58451.66 

0.0025576 

0.06950 

10.266 

Q. 00291 

1.46395 

9.990 

53676.33 

0.0026421 

0.07640 

9.612 

0.00285 

1.45719 

9.726 

49502.41 

0.0027356 

0.07630 

9.021 

0.00279 

1.45031 

9.466 

45317.66 

0.0C264C4 

0.07419 

6.407 

0.00273 

1 .44329 

9.209 

41316.90 

0.0029576 

0.07207 

6.002 

0.00267 

1.43613 

5 .95 2 

37497.63 

0.0030900 

0.06993 

7.562 

0.00260 

1.42676 

6 . 694 

33652.06 

0. 0032405 

0.06779 

7.162 

0.00253 

1.42124 

6.437 

30376.36 

0.0034133 

0.06563 

6.796 

0.00246 

1.41347 

1.17 7 

27067.12 

0.0036123 

0.06346 

6 . 46 9 

0.00236 

1.40544 

7.912 

23921.94 

0.0038452 

0.06127 

6.160 

0.00230 

1.39710 

7.439 

20891.24 

0. CQ41267 

0.05903 

5.876 

0.0021 6 

1.3 6630 

7.144 

18157.1 7 

0. 0 C 44326 

0.05679 

5.664 

0.C0239 

1.37916 

5.559 

15539.87 

Q • 0 U 462 75 

0.05453 

5.449 

0.00199 

1.36955 

6*547 

13076.35 

0.0053096 

0.05223 

5.229 

0.00169 

1.35934 

6.221 

10777.69 

0. 0C59337 

C. 94906 

5.001 

0.00177 

1 .34637 

5.835 

6625.32 

0. 0 C 67414 

0.04746 

4.761 

0 .00165 

1.33646 

5.437 

6624.67 

0. CC79147 

0.04494 

4.507 

0. D015G 

1.32323 

4.961 

4624.24 

0. 0096390 

0.04227 

4.231 

0*00134 

1. 30 819 

4 « 5C 9 
3 .901 

3192.66 

3.0126313 

0.04036 

3.920 

0.00116 

1.29026 

1793.59 

0.0185663 

0.03912 

3.549 

0.00096 

1.26726 

3.194 

694.69 

0. 0367935 

0.03914 

3.046 

0.00066 

1.23267 

2.461 

212.70 

0.0760363 

0.03672 

2.290 

0.00051 

1.16960 

2.471 

263.32 

0 . 0396623 

0.02642 

1.666 

0.00097 

1.12576 

2 .497 

374.92 

0.0244165 

0.02355 

1.715 

0.00146 

1.10716 

2.530 

497.09 

0.014367? 

0*01960 

1.563 

0.00227 

1.0 6859 

2.536 

577.07 

0.0105077 

0.01625 

1.522 

0.00296 

1.0 7810 

2.535 

632.41 

0. 0064499 

9.01744 

1.409 

0.00356 

1 .07094 

2.526 

674.37 

0.0071466 

P.01697 

1.470 

0.00416 

1.06553 

2.518 

707.50 

0.0062426 

O.Q1669 

1.460 

0.00471 

1.0612? 

2.507 

734.41 

0 .0055709 

0.01652 

1.456 

0.00524 

1.0 5765 

? « 496 

756.73 

0.0050502 

0.01641 

1.456 

0.00575 

1.05462 

2 .485 

775.56 

0.0046330 

0.01636 

1.460 

0.00625 

1.05200 

2.475 

791.63 

0. 0042903 

0.01635 

1.465 

0.00674 

1. J 4969 

2 . 465 

605.50 

0 • OC 40029 

0.01637 

1.472 

0.00723 

1.0 4764 

2.455 

817.56 

0.0037580 

0.01642 

1.461 

0.00771 

1.0 4580 

2.446 

828.10 

0.0035465 

0.01649 

1.491 

0.00620 

1.04414 

2 . 43 6 

637.54 

0.0033617 

0.01657 

1.502 

a .00666 

1.0 4262 

2.430 

845.65 

9.0031966 

0.01667 

1.513 

0.00917 

1.04123 

2.423 

653.27 

0.0030534 

0.01678 

1.525 

0.00965 

1.0 3994 

2 .416 

859.93 

0. 0029233 

0.Q1690 

1.536 

0.01014 

1.03675 

2.409 

865.93 

0.0028059 

0.01703 

1.551 

0 .01063 

1.0 3764 

2 .40 3 

871.35 

0.0026993 

0.01716 

1.565 

0.01112 

1.03661 

2.396 

876.28 

0.0026020 

0.01730 

1.579 

0.01161 

1.03564 

2.391 

860.76 

0.0025126 

0.01745 

1.593 

0.01211 

1.03473 

2.365 

2.379 

664.66 

9.0024307 

0.91756 

1*607 

0.01258 

1.1 3367 

666.62 

0.0023546 

0.01773 

1.622 

0.01309 

1.03306 

2 . 37 3 

892.07 

0.0022644 

0.01769 

1.636 

0.01360 

1.0 3?30 

2.366 

895.25 

O.OC22168 

0.01606 

1.651 

0.01411 

1.13157 

2.362 

2.357 

2.351 

896.19 

0.0021576 

0.01623 

1.666 

0.01463 

1.03066 

900.91 

0.0U210D3 

0.01640 

1.661 

0 .01514 

1.03022 

903.43 

0. C 0 20 464 

0.01657 

1.696 

0.01566 

1.02960 

2.346 

905.76 

0,0019956 

0.01674 

1.711 

0 .0161 f 

1.02900 

2.340 

907.97 

0.0019460 

0.01692 

1.727 

0.01671 

1.02843 

2.334 

910. PI 

0.0019028 

C. 01909 

1.742 

0.01723 

1.0 27 86 


* THO-PMASE boundary 


PRANHTL 

NUMHER 


5.4594 

5.3813 

4.9557 

4.5729 

4.2285 

3.9165 

3.6394 

3.3680 

3.1617 

2.9501 

2.7749 

2.6104 

2.4629 

2.3308 

2.2129 

2.1080 

2.0151 

1.9333 

1.6620 

1.6004 

1.7481 
1 .7047 
1.6699 
1.6435 
1.6256 
1.6163 
1.6162 
1.6259 
1.6659 
1.7082 

1.7679 

1.6370 

1.9275 

2.0357 

2.1962 

2.4094 

2.7290 

3.2017 

4.4370 

6.0285 

3.3960 

2.4204 

1.7352 

1.4441 

1.2618 

1.1775 

1.1044 

1.0502 

1.0097 

0.9773 

0 .9509 
0.9266 
0.9101 
0 .6941 
0 .6603 
0.6682 
0.8575 
0.8481 
0.6397 
0 .8322 

0.8255 
0 .5195 
0.6156 
0.6102 
0.6053 
0.6010 
0 .7970 
0.7935 
0.7903 
0.7674 

0.764** 
0.7026 
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THERMOOYNAMIC PROPERTIES OF OXYGEN 


930 PSIA ISOBAR 


TEMPERATURE 

VOLUME 

ISOTHERM 

ISOCMORE 

INTERNAL 



DERIVATIVE 

DERIVATIVE 

ENERGY 

OEG. R 

CU FT/LB 

CU ft-psia/lb 

°SIA/R 

BTU/L9 


* 99.151 

0.01222 

2147.96 

318.4 

-63.071 

100 

0.01224 

2131.76 

316.2 

-62.736 

IDS 

0.01236 

2037.93 

303.6 

-60.778 

110 

0.01247 

1946.75 

291.4 

-76.620 

ns 

0.01259 

1656.17 

279.6 

-76.662 

120 

0.01271 

1772.12 

266.1 

-74.906 

125 

0.012*3 

1666.54 

>57.0 

-72.951 

130 

0.01296 

1607.39 

246.3 

-70.996 

135 

0.01309 

1526.59 

235.9 

-69.041 

no 

0.01322 

1452.10 

225.9 

-67.066 

145 

0.01336 

1377.65 

216.2 

-65.129 

150 

0.01350 

1305.76 

206.9 

-63.171 

155 

0.01365 

1235.64 

197,6 

-61.211 

160 

0.013*0 

1167.97 

169.1 

-59.249 

165 

0.01396 

1102.11 

160.6 

-57.262 

170 

0.01412 

103*. 21 

172.5 

-55.312 

175 

0.01429 

976.19 

164.6 

-53.336 

ISO 

0.01447 

916.02 

157.0 

-51.353 

1*5 

0.01465 

657.63 

149.6 

-49.362 

190 

0.014*4 

600.97 

142.4 

-47.362 

195 

0.01504 

745.99 

135.5 

-45.351 

200 

0.01525 

692.62 

126. 8 

-43.326 

205 

0.01547 

641. *4 

122.3 

-41.267 

210 

0.01571 

590.56 

116.0 

-39.226 

215 

0.01596 

541.60 

109.0 

-37.146 

220 

0.01623 

494.46 

103.6 

-35.043 

225 

0.01651 

440.56 

97.9 

-32.908 

230 

0.016*2 

404.10 

92.1 

-30.736 

235 

0.01716 

360.23 

66.3 

-28.493 

240 

0.01753 

320.06 

60.6 

-26.204 

245 

0.01794 

2*0.56 

75.2 

-23.657 

25 0 

0.01*40 

242.47 

69.6 

-21.436 

255 

0.01692 

205.02 

64.1 

-16.926 

26 D 

0.01953 

170.36 

56.3 

-16.300 

265 

0.02024 

136.16 

52.7 

-13.509 

270 

0.02113 

104.12 

46.6 

-10.498 

275 

0.02231 

73.51 

40.7 

-7.133 

2*0 

0.02401 

45.49 

33.6 

-3.166 

2S5 

0.02709 

21.24 

26.3 

2.135 

290 

0.03536 

6.40 

17.2 

11.026 

295 

0.0474* 

13*21 

11.6 

19.365 

300 

0.05569 

20.71 

9.5 

23.916 

310 

0.06766 

33.59 

7.3 

29.454 

320 

0.07670 

44.42 

6.2 

33.361 

330 

0.06436 

53.66 

5.4 

36.569 

340 

0.09126 

61.96 

4.9 

39.372 

350 

0.09765 

69.62 

4.5 

41.936 

360 

0.10363 

76.74 

4.2 

44.333 

37 0 

0.10931 

63.45 

3.9 

46.604 

390 

0.11476 

69.62 

3.6 

46.779 

39 0 

0.12002 

95.91 

3.4 

50.676 

400 

0.12513 

101. 76 

3.3 

52.916 

410 

0.13010 

107.41 

3.1 

54.904 

42 0 

0.13495 

112. *8 

3.0 

56.650 

430 

0.13971 

116.20 

2.9 

56.759 

440 

0.14439 

123.37 

2.7 

60.636 

450 

0.14696 

126.43 

2.6 

62.490 

46 0 

0.15352 

133.36 

2.5 

64.316 

470 

0.15799 

136.23 

2.5 

66.127 

460 

0.16241 

143.00 

2.4 

67.916 

490 

0.16676 

147.69 

2.3 

69.693 

500 

0.17111 

152.30 

2.2 

71.454 

510 

0.17540 

156.65 

2.2 

73.203 

52 0 

0.17965 

161.35 

2.1 

74.941 

530 

0.16366 

165.79 

2.1 

76.669 

54 0 

0.16607 

170.16 

2.0 

76.369 

550 

0.19224 

174.53 

2.0 

60.102 

56 0 

0.19636 

178.53 

1.9 

61.806 

57 0 

0.20050 

163.10 

1.9 

63.509 

5*0 

0*20460 

167.33 

1.6 

65.205 

590 

0.20S66 

191.53 

1.6 

66.696 

600 

0.21274 

195. 70 

1.6 

66.564 


ENTHALPY 

ENTROPY 

S/ 

5 

VELOCITY 
Of SOUNO 

8TU/LB 

8TU/LB-R 

BTU / LB 

-R 

FT/SEC 


-60.966 

0.50267 

0.267 

0.396 

3645 

-60.630 

0.50605 

0.266 

0.396 

3636 

-76.650 

0.52536 

0.262 

0.396 

3760 

-76.672 

0.54377 

0.257 

0.396 

3723 

-74.695 

0.56135 

0.253 

0.395 

3665 

-72.716 

0.57017 

0.25 0 

0.395 

3605 

-70.741 

0.59431 

0.246 

0.395 

3544 

-66.764 

0.60902 

0.243 

0.395 

3482 

-66.787 

0.62474 

D.240 

0.396 

3420 

-64.606 

0.63913 

0.236 

0.396 

3356 

-62.628 

0.65303 

0.233 

0.396 

3291 

-60.846 

0.66647 

0.231 

0.397 

3226 

-50.661 

0.67940 

0.226 

0.397 

3159 

-56.872 

0.69211 

0.225 

0.396 

3 092 

-54.679 

0,70438 

0.223 

0.399 

3024 

-52.660 

0.71631 

0.220 

0.400 

2956 

-50 . *75 

0.72794 

0.216 

0.402 

2686 

-40.062 

0.73920 

0.216 

0.403 

2616 

-46.039 

0.75036 

0. 214 

0.405 

2746 

-44.006 

0.76121 

0.212 

0 .406 

2675 

-42.761 

0.771*4 

0. 209 

0.411 

2603 

-40.700 

0.70227 

0.207 

0.414 

2530 

-30.622 

0.79254 

0.205 

0.416 

2457 

-36*523 

0.00265 

0.203 

0.422 

2362 

-34.400 

0.01265 

0. 201 

0.427 

2307 

-32.249 

0.02254 

0.199 

0.433 

2230 

-30.064 

0.03235 

0.196 

0.440 

2152 

-27.039 

0.04212 

0.196 

0.449 

2072 

-25.537 

0.05203 

0.199 

0.464 

1973 

-23.1*4 

0.06193 

0.198 

0.475 

1868 

-20.767 

0.07190 

0. 196 

0.490 

1602 

-10.269 

0.00199 

0.195 

0.509 

1710 

-15.669 

0.69229 

0.195 

0.533 

1615 

-12.937 

0.90290 

0. 195 

0.561 

1506 

-10.023 

0 .91400 

0.195 

0.605 

1398 

-6.05* 

0.92503 

0.197 

0.663 

1275 

-3.292 

0.93092 

0.200 

0.770 

1146 

0 .970 

0.95427 

0.205 

0.955 

990 

6.001 

0.97490 

0.216 

1.477 

817 

17.116 

1.01075 

0.241 

2.601 

646 

27.562 

1.04650 

0.227 

1.526 

642 

33.542 

1.06662 

0.212 

0.964 

661 

41.105 

1.09146 

0*196 

0.617 

703 

46.571 

1.10002 

0.167 

0.466 

733 

51.092 

1.12274 

0 . 161 

0.422 

761 

55.091 

1*13460 

0.177 

0.361 

786 

50.753 

1.14530 

0. 174 

0.353 

609 

62.179 

1.15495 

0.172 

0.333 

631 

65.42* 

1.16366 

0.170 

0.316 

851 

60.542 

1.17216 

0.166 

0.306 

669 

71.547 

1.17997 

0.167 

0 .296 

667 

74.465 

1.16735 

0. 166 

Q .266 

905 

77.30* 

1.19437 

0.165 

0.261 

921 

00.090 

1.20100 

0.164 

0.275 

937 

*2.019 

1 .20750 

0.163 

0.271 

952 

85.503 

1.21367 

0.163 

0.266 

967 

68.146 

1.21961 

0.162 

0.263 

982 

90.756 

1.22535 

0.162 

0.259 

996 

93.334 

1.23069 

0.161 

0 .256 

1009 

95.006 

1.23626 

0.161 

0.254 

1023 

96.414 

1.24148 

0. 161 

0.252 

1036 

100.921 

1.24654 

0. 160 

0.250 

1049 

103.406 

1.25147 

0. 160 

0.246 

1061 

105.579 

1.25626 

0. 160 

0.246 

1073 

106.335 

1.26094 

0. 16 V 

0.245 

1065 

110.777 

1.26551 

0.16? • 

0.244 

1097 

113.206 

1.26997 

0.159 

0.242 

1109 

115.627 

1.27433 

0 . 159 

0.241 

1120 

116.037 

1.27659 

0.159 

0.241 

1131 

126.439 

1.28277 

0.159 

0.240 

1143 

122.633 

1.26666 

0. 159 

0.239 

1151 

125.221 

1.29067 

0.160 

0.238 

1164 


TMO-PMASE 0OUNOARY 



C-2a 


THERMODYNAMIC PROPERTIES OF OXYGoN 


930 PSIA ISOBAR 


TEMPERATURE OENSITY 
□EG • R LB/CU FT 


V <DM/OV>p VIQP/QUly -V(DP/OV^ 
BTU/LB PSIA-3U FT/BTU PSIA 


tOV/OTy v 

l/OEG. P 


thermal viscosity 
conductivity 
8TU/FT-HR-R 10/FT-S£C 
X 10 


31 


thermal dielectric 

FFUSIVITY CONSTANT 
SO F T / HP 


* 99.151 81.80782 


100 
105 
110 
115 
12 0 
125 
130 
135 
140 


81.68199 

80.93875 

80.19216 

79.64189 

78.60758 

77.92885 

77.16525 

76.39632 

75.62152 


210.57 

14.601 

175719.72 

0.0018119 

C. 11210 

42.934 

0 . 3034 f 

1.5 7Go? 

218.06 

14 .564 

174126.78 

0.0018160 

C . 11166 

42 ♦ 24o 

0 .0034F 

1.5 6961 

215.01 

14.344 

164947.82 

0.00 1840b 

0.11042 

3 8 • 4 3 <J 

o • o a 34 c 

1,56364 

211.92 

14.116 

156114.45 

0. 0 C 16665 

0, 10591 

34.993 

0.00343 

1.55765 

208.79 

13.882 

147616.44 

0.0018938 

C. 10732 

31.897 

0 .00342 

1.55165 

205.61 

13.642 

139443.73 

0.0019227 

0.13567 

29.109 

0 . 0 034 r 

1. 5 45o4 

202.38 

13.397 

131586.33 

0.0019533 

0.10396 

26.598 

0.00337 

1.5 39o 0 

199.10 

13.147 

124034.60 

0. 0019658 

0.10219 

2 4 • 33o 

0.0C33E 

1.53354 

195.76 

12.89 3 

116778.96 

0.00202C4 

C. 10330 

22.299 

C. 00332 

1.52746 

192.37 

12.636 

109610.04 

3 . 0 C 205 74 

0.09852 

23.463 

0.00329 

1.52134 


145 74.84026 
150 74.05190 
155 73.25570 
160 72.45086 
165 71.63646 
170 70.81149 
175 69.97479 
180 69.12508 
185 68.26087 
190 67.38048 


100.92 

12.375 

103116.64 

0.0020970 

0.09662 

16.809 

0 .00J2F 

1.51519 

105.40 

12 .112 

96695.79 

0. 0C 21395 

0.09469 

17.319 

C. 00322 

1 ,509.0 

181.62 

11.048 

90532.67 

Q.0G21852 

0.09274 

15.975 

3,00319 

1 .5C2 77 

170.16 

11.582 

04620.70 

0.0022345 

C .39375 

14.765 

0.0031 5 

1.49648 

174. 43 

11 .316 

70951.49 

0.0022600 

0. JB674 

13.673 

0.00310 

1.4 9014 

170.63 

11.050 

73516.09 

0. OC 23460 

0.06671 

12.509 

3.00306 

1.48374 

166.74 

10 .764 

60306.96 

0.00240 94 

0.09466 

11.031 

0.0C3C 1 

1 .47726 

162.76 

10 .519 

63320.05 

0.0024707 

0.06260 

10.999 

0.00296 

1.4 7070 

150.69 

10.255 

56542.72 

0.0025549 

0.08053 

10.275 

0.00291 

1.46434 

154,53 

9.992 

53969.06 

0.0026390 

0.07644 

9.621 

0.00295 

1.45729 


195 

66.46199 

150.26 

200 

65.56316 

145.89 

20 5 

64.62143 

141.40 

210 

63.65376 

136.79 

215 

62.65660 

132.05 

220 

61.62570 

127.18 

225 

60.55599 

122.17 

230 

59*44126 

117.02 

235 

56.26025 

112.87 

24 0 

57.03027 

107.58 


9.731 49594.66 
9.471 45410.65 
9.213 41411.78 
8.955 37592.43 
8.699 33947.54 
8.442 30472.73 
8.183 27164.43 
7.919 24020.20 
7.445 20967.08 
7.152 18252.87 


0.0027324 0.37634 
0.0028364 0.07423 
0*0029531 0.07210 
0.0030847 0.06997 
0.0032343 0.06763 
0.0034056 0.06567 
0.0036036 0.06350 
0.0036345 0.06132 
0.0041136 0.05908 
0.0044170 0.05685 


9.C30 

C.C029G 

1.45041 

8.495 

0.00274 

1.44340 

6.010 

0.00267 

1.43624 

7.570 

0.00261 

1.42091 

7.173 

0.00253 

1.42138 

6.805 

0. 00246 

1.41363 

6.472 

0.00230 

1.40541 

6.167 

a. 00230 

1.39726 

5.682 

0.00210 

1.36650 

5 *6b9 

0.00210 

1.37939 


245 

55.73012 

25 0 

54.34362 

255 

52.64673 

26 0 

51.21620 

265 

49.39506 

270 

47.31047 

275 

44.03256 

260 

41.64403 

265 

36.91346 

290 

20.27696 

295 

21.06075 

30 0 

17.09204 

310 

14.70007 

320 

13.03711 

330 

11.05047 

340 

10.95523 

35 0 

10.24109 

36 0 

9.65015 

37 0 

9.14030 

360 

0.71375 

390 

0. 33170 

400 

7.99193 

410 

7.60650 

420 

7.40993 

430 

7.15753 

44 0 

6.92507 

45 0 

6.71211 

460 

6.51390 

470 

6.32950 

48 0 

6.15734 

490 

5.99593 

500 

5.64423 

510 

5.70128 

520 

5.56624 

530 

5.43040 

540 

5.31713 

55 0 

5.20107 

56 0 

5.09214 

570 

4.90751 

560 

4.00759 

59 0 

4.79204 

600 

4.70055 


102.04 

6.667 

15637.02 

0.0046065 

0.05459 

96.27 

6.557 

13176.78 

0.0052623 

0.05230 

90.32 

5.233 

10877.31 

0.0056961 

0.04996 

03. 97 

3.649 

8726.22 

0.0066055 

0.04755 

77. 26 

5.457 

6726.62 

0.0076310 

0.04505 

70.00 

5.005 

4926.63 

0.0094650 

0.04240 

62.30 

4.540 

3295.44 

0.0123409 

0.04042 

53.57 

3.949 

1894.47 

0.0178274 

0.03914 

44.07 

3.270 

784.13 

0.0335154 

0.03694 

35.95 

2.519 

237.45 

0.0723376 

0.03719 

35.96 

2.474 

276.19 

0.0424375 

0.02935 

37.69 

2.502 

370.50 

0.0255727 

0.02412 

41.75 

2.536 

496.51 

0.0147776 

0.02007 

45.63 

2.544 

579.06 

0.0107032 

0.01643 

49.22 

2.541 

635.93 

0.0005700 

0.01756 

52.60 

2.533 

679.00 

0. DC 72304 

0.01706 

56.03 

2.523 

712.97 

0.0063022 

0.01679 

59.28 

2.512 

740.54 

9.0056163 

0.01661 

62.45 

2.500 

763.39 

0.0050659 

0.01649 

65.54 

2.469 

782.65 

0.0046619 

0.01642 

68.57 

2.479 

799.08 

3.0043141 

0.01641 

71.55 

2 .468 

613.26 

0.0040229 

0.01643 

74.47 

2.459 

625.60 

0.0037749 

0.01647 

77.34 

2.450 

636.43 

3.0035610 

0.01654 

00.17 

2.441 

845.99 

0.0033742 

0.01662 

S2.96 

2.433 

054.47 

0.0032095 

0.01672 

05.72 

2.426 

062.05 

0.0G3Q631 

0.01662 

60.45 

2.419 

060.04 

0.0029316 

0.01694 

91.16 

2 .412 

074.96 

0. 0026135 

0.01707 

93.04 

2.406 

600.50 

0.0027061 

0.01720 

96.50 

2.399 

005.52 

0. OC26O01 

0.01734 

99.14 

2.393 

090.09 

0.0025104 

0.01746 

101.77 

2.388 

894.27 

0.0024357 

0.01760 

104.39 

2.382 

696.10 

0. Q 0 23594 

0.01776 

107.00 

2.376 

901.62 

0.0022665 

0.01792 

109.60 

2.371 

904.86 

0.0022226 

0.01609 

112.20 

2 .365 

907.66 

0.0021611 

0.01626 

114.79 

2.360 

910.63 

0.0021035 

0.01643 

117.30 

2.354 

913.21 

0.0020494 

0.01060 

119.97 

2.349 

915.60 

0.0019905 

0.01677 

122.56 

2.343 

917.63 

0.0019506 

0.01895 

125.16 

2.337 

919.92 

0.0019052 

0.01912 


5.456 

0.00200 

1.36901 

5.236 

0.00189 

■ 1.35964 

5.006 

0.00178 

1,34073 

4.770 

0.00165 

1.33686 

4.517 

0.00151 

1.32376 

4.244 

0.Q0135 

1.30866 

3.937 

0.00117 

1.29123 

3.575 

0.00096 

1.26683 

3.096 

0.00071 

1.2 360 0 

2.379 

0.00051 

1.1 7 77 7 

1.912 

0.00091 

1.13051 

1.741 

0.0014C 

1.11016 

1.590 

Q • 0 022 f 

1.39045 

1.533 

0 .00289 

1.07950 

1.496 

0.00352 

1.07209 

1.476 

0.00409 

1.06653 

1.467 

0 .0046 4 

1.06210 

1.463 

0.00517 

1.0 5845 

1.462 

0.00567 

1.05535 

1.465 

0.00617 

1.0 5260 

1.470 

0.00666 

1.05033 

1.477 

0.00714 

1.04024 

1.466 

0.00762 

1.04637 

1.495 

a .oosic 

1.04460 

1.506 

0.00850 

1.04314 

1.517 

0.00906 

1.04172 

1.529 

0 .00955 

1.04041 

1.542 

0.01003 

1.03921 

1.555 

0.01051 

1.03606 

1.566 

0.01100 

1.03703 

1.562 

0.01149 

1.0 3605 

1.596 

0.01190 

1.03513 

1.610 

0.01245 

1.0 3426 

1.625 

0.01295 

1.03344 

1.63 9 

0.01346 

1.0 3266 

1.654 

0.01397 

1.03193 

1.669 

0.01440 

1.03123 

1.684 

0.01499 

1.03056 

1.699 

0.0155C 

1.02993 

1.714 

0.01602 

1.02932 

1.729 

0.01654 

1.02674 

1.744 

0.0170b 

1.3 2619 


* T MO-PHASE BOUNDARY 


FRANDTL 

NUMBER 


5. *607 
6 .303* 
4.950P 
4.5751 
4.23C6 
3.92C4 
3.6411 
3.3896 
3.1632 
2.9595 

2.776? 

2.6116 

2.4639 

2.3316 

2.2136 

2.1088 

2.3156 

1.9339 

1.8625 

1.8C08 

1.7484 
1.7046 
1.6698 
1.6433 
1.6252 
1.6157 
1.6152 
1 .6246 
1.6641 
1.7D58 

1.7645 
1.8 3 27 
1.9219 
2.0273 
2.1 848 
2.3904 
2.6995 
3.1397 
4.2268 
5.9905 

3.5798 
2.5051 
1.7687 
1.4629 
1 .2943 
1.1865 
1.1113 
1.0557 
1.0142 
0.9812 

0.9542 
0.9317 
0.9127 
0.8964 
0.8823 
0 .8700 
0.8592 
0 .8496 
0.8411 
0.8335 

0.8267 
0.8206 
0.8167 
0.8112 
0.6063 
0.8018 
0 .7978 
0.7942 
0.7910 
0.7681 

0.7855 
0 . 7 832 
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C-2a 


TMERMOOYNAMIC P ROPERT 1 1 S OF DXYGtN 


940 PSI* ISOBAR 


TEMPERATURE 

VOLUME 

ISOTHERM 

IS CCMORE 

INTERNAL 

ENTHALPY 

Entropy 

C v C 3 

VELOCITY 



DERIVATIVE 

DERIVATIVE 

ENERGY 




OF SOjf.'O 

DEG. R 

CU FT/LB 

CU FT-PSIA/lB 

PSIA/R 

BTU/L3 

BT U/Lfi 

BTU7L9-R 

9 T U / LJ -e 

FT/SEC 


* 99.166 

0.01222 

2146.57 

316.4 

-53.C69 

-8C .942 

0. 50265 

:. 267 

0.396 

3946 

100 

0.01224 

2132.65 

316.3 

-52.742 

-60.611 

0.50600 

0. 265 

0.396 

3 8 36 

105 

0.01235 

2036.63 

303.6 

-00.762 

-79.632 

0.52532 

C. 262 

£.396 

3791 

110 

0.01247 

1947.67 

291.4 

-76.624 

-76.654 

0.5437? 

u.257 

0.396 

3724 

115 

0.31259 

1559.09 

279.6 

-76.667 

-74.676 

0 .56130 

3.254 

0.395 

3665 

120 

0.01271 

1773.06 

265.2 

-74.912 

-72.70C 

0 .57813 

0.250 

0.395 

3606 

125 

0. 01283 

1659.50 

257.1 

-72.957 

-70.723 

0.59426 

0.246 

0.395 

3545 

130 

D. 01296 

1606.36 

246.4 

-71.0C2 

-69.746 

C. 60977 

3.243 

0.395 

3463 

135 

0. 01309 

1529.58 

236.0 

-69.C47 

-66.769 

0.62469 

0.240 

0.395 

3420 

140 

0.01322 

1453.10 

226.0 

-67.092 

-64.791 

0.63908 

0.236 

0.396 

3357 

145 

0.01336 

1376.57 

216.3 

-65.136 

-62.911 

0.65297 

0.234 

0.396 

3292 

150 

0.01350 

1306.82 

206.9 

-63.179 

-60.929 

0.66641 

0.231 

0.397 

3226 

155 

0.31365 

1236.90 

197.9 

-61.220 

-58 .944 

0.67943 

0.226 

0.397 

3160 

160 

0.01350 

1169.05 

159. 1 

-59.250 

-56.855 

0.69205 

0.225 

0.398 

3093 

165 

0.01396 

1103.21 

180.7 

-57.292 

-54.862 

0.70432 

C.223 

0.399 

3025 

170 

0.01412 

1039. 32 

172.5 

-55.322 

-52.864 

0.71625 

0.220 

0.400 

2957 

175 

0.31429 

977.33 

164.6 

-53.346 

-50.859 

0.72787 

0.216 

0.402 

2887 

150 

0.01446 

917.18 

157.0 

-51.364 

-46.947 

0.73921 

0.216 

0.403 

2810 

1 A 5 

0.01465 

658 .62 

149.6 

-49.375 

-46.625 

0.75029 

3.214 

0.405 

2747 

19 0 

Q. 31454 

802.16 

142.5 

-47.375 

-44.793 

0.76113 

0.212 

0.406 

2676 

19 5 

0.01504 

747,22 

135.6 

-45.365 

-42 .746 

0.77176 

0.210 

0.410 

26C4 

200 

0.01525 

693.69 

126. 9 

-43.342 

-4C.668 

0.78219 

C. 207 

0.414 

253? 

205 

0.01547 

642.13 

122.4 

-41.3C3 

-39.610 

0.79245 

0.205 

0.417 

2458 

210 

0.31571 

5 91.9C 

116. 1 

-39.246 

-36.513 

0.63257 

0.203 

0.422 

2364 

215 

0.01596 

543.17 

109.9 

-37.166 

-34.391 

0.61255 

0.201 

0.427 

2309 

220 

0.01622 

495.58 

1 J3.9 

-35.065 

-32.241 

0.62243 

0*203 

C.433 

2232 

225 

0.01651 

450.02 

95. 0 

-32.931 

-30*058 

0.93224 

0. 196 

0.440 

2155 

230 

0.31652 

405.58 

92.2 

-30.763 

-27.836 

0.64200 

0 . 196 

0.446 

2 C 75 

235 

0.01716 

361.79 

66.5 

-28.522 

-25.536 

0.85169 

0. 199 

0.464 

1 976 

240 

0.01752 

321.56 

80*6 

-26.237 

-23*156 

0.86179 

0.196 

0.475 

1891 

245 

0.01793 

262.14 

75.3 

-23.894 

-20.773 

0.87174 

0. 196 

0.490 

1805 

250 

0.31539 

244.09 

69.6 

-21.461 

-16.290 

0.60161 

0 . 195 

0.507 

1714 

255 

0. 31890 

207.51 

64.3 

-15.977 

-15.697 

0.69209 

0 . 195 

0.531 

1619 

260 

0.01950 

172.15 

56.5 

-16.359 

-12.964 

0.90266 

0 . 195 

0.559 

1513 

265 

0.02021 

136.03 

52.9 

-13.581 

-10.063 

0.91371 

".195 

0.602 

1404 

270 

0.02109 

106.07 

46.9 

-10.590 

-6.919 

0.92546 

C . 197 

0.659 

1282 

275 

0.32224 

75.56 

41.0 

-7.260 

-3.399 

0.93942 

0.199 

0.760 

1155 

2A0 

0.02389 

47.65 

34.2 

-3.362 

L . 796 

0.95349 

0.205 

0.932 

1003 

255 

0.02677 

23.39 

27.0 

1.736 

6.397 

0.97331 

3.216 

1.390 

835 

290 

0.03400 

9.22 

16.2 

9.971 

15.899 

1.00629 

0 . 239 

2.456 

663 

295 

0.04579 

12.56 

12.3 

16.566 

26.539 

1.04273 

0.229 

1.617 

643 

330 

0.05439 

19.92 

9. 6 

23.374 

32 .941 

1.06394 

0.213 

1,007 

661 

310 

0.36631 

32.68 

7.5 

29.111 

4C .653 

1.06960 

3.196 

a .631 

700 

320 

0.07539 

4 3.00 

6. 3 

33 • 1C 2 

46.225 

1 .10730 

0.167 

0.496 

733 

330 

0.05307 

53.12 

5.6 

36.345 

50.905 

1.12140 

0. 161 

0 .427 

761 

340 

0.95995 

61.49 

5.0 

39.167 

54.944 

1.13346 

0. 177 

0.364 

7 66 

35 0 

0.39629 

69.16 

4.6 

41.774 

59.535 

1.14416 

0.174 

0.356 

009 

360 

0.10224 

76,34 

4.2 

44.166 

61 .992 

1.15366 

0 . 172 

0.335 

030 

370 

0.10759 

83.06 

3.9 

46.469 

65.250 

1.16263 

0. 17 0 

0.319 

853 

350 

0.11331 

89.46 

3.7 

49.655 

69.376 

1.17117 

0.166 

0.307 

869 

390 

0.11554 

95 .63 

3.5 

50.763 

71.396 

1.17901 

C . 167 

0.297 

067 

400 

0.12360 

101.46 

3.3 

52.606 

74.323 

1.18642 

0.166 

0.269 

905 

410 

0.12854 

107.15 

3.2 

54.603 

77.176 

1.19347 

0 . 165 

0.282 

921 

42 0 

0.13336 

112.64 

3.0 

56.754 

79.966 

1.2CU9 

C . 164 

0.276 

937 

43 0 

0.13505 

117.98 

2.9 

56.666 

92.702 

1.20663 

0.163 

0.271 

952 

41*0 

0.14271 

123.18 

2.6 

60.551 

95.392 

1.21261 

C. 163 

0.267 

967 

45 0 

0.14727 

126.25 

2.7 

62.407 

96.042 

1.21877 

C • 1 6 2 

0 .263 

962 

46 0 

0.15177 

133.21 

2.6 

64.239 

90 .656 

1.22452 

0.162 

0.260 

996 

470 

0.1562C 

135 .08 

2. 5 

66.061 

93.240 

1.23007 

0. 161 

0 .257 

1009 

450 

0.16055 

142 .66 

2.4 

67.645 

95.796 

1.23545 

0. 161 

0.254 

1023 

490 

0.16492 

147.56 

2.3 

69.622 

96.326 

1.24067 

C. 161 

0 .252 

1036 

500 

0.16921 

152.19 

2.3 

71.386 

100.838 

1 .24575 

0. 16 0 

0.250 

1049 

51 Q 

0.17346 

156.75 

2.2 

73.137 

103.330 

1.25068 

0. 160 

0.248 

1061 

520 

0.17766 

161.26 

2.1 

74.677 

105. 6G4 

1.25549 

0.160 

0.247 

1074 

530 

0.18156 

165. 71 

2.1 

76.6C7 

1C8.262 

1.26017 

0 . 160 

0 .245 

10 86 

540 

0. 15602 

170.11 

2.0 

76.329 

lit .708 

1.26474 

0.160 

a .244 

1099 

550 

0.19014 

174.46 

2.0 

60.044 

113.141 

1.26920 

0 . 159 

0.243 

1109 

560 

0.19425 

176. 78 

1. 9 

81.751 

115.563 

1.27357 

0 . 159 

0.242 

1121 

570 

0.19633 

163.05 

1. 9 

63.453 

117.975 

1.27784 

:. 159 

0.241 

1132 

»• 

0.20239 

107.30 

1.9 

65.15 3 

120.379 

1.29202 

0 . 159 

0.240 

1143 

590 

0.20643 

1*1.51 

1.8 

86.643 

122.775 

1.29611 

0. 159 

0.239 

1154 

60 0 

0.21045 

195.69 

1. 0 

80.532 

125.164 

1.29013 

C. 160 

0 .239 

1165 


• TW0-OHASE BOUNDARY 
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C-2a 


THE RHOOYNAMIC PROPERTIES OF OXYGEN 


940 PSIA ISOBAR 


TEMPERATURE OENSITY 
OEC. R LB/CU FT 


VCOH/Ovjp V OP/DUly -V (OP/DVlj. 
BTU/LB PSIA-:u FT/0TU PSIA 


100 

105 

110 

115 

120 

125 

130 

135 

140 

145 

150 

155 

150 

165 

170 

175 

ISO 

1S5 

190 

195 
200 
205 
210 
215 
220 
225 
230 
235 
24 0 

245 
250 
255 
260 
265 
27 0 
275 
200 
285 
290 

295 
300 
310 
320 
33 0 
340 

35 0 
360 
370 

36 0 

390 
40 0 
410 
420 
430 
44 0 
450 
460 

47 0 

48 0 

490 
500 
510 
520 
530 
540 
550 
560 
57 0 
56 0 

59 0 
600 


> 61.61039 

215.62 

14.600 

175775.42 

61.66666 

218.12 

14.564 

174209.14 

60.94366 

215.07 

14.344 

165030.57 

60.19729 

211.99 

14.117 

156197.61 

79.44727 

206.86 

13.663 

147700.00 

76.69322 

205.68 

13.643 

139527.69 

77,93477 

202.46 

13.397 

131670.75 

77.17147 

199.18 

13.146 

124119.47 

76.40286 

195.85 

12.094 

116664.29 

75.62640 

192.46 

12.636 

109695.64 

74.84752 

159.01 

12.376 

103204.93 

74.05956 

155.49 

12.113 

96782.57 

73.26379 

181.91 

11.849 

90619.97 

72.45941 

176.26 

11.563 

64706.52 

71.64553 

174.54 

11.317 

79039.67 

70.82111 

170.74 

11.051 

73605.64 

69.96503 

166.85 

10.765 

66396.51 

69.13599 

162.66 

10 .520 

63410.21 

68.27252 

158.62 

10.25 7 

56633.53 

67. 39295 

154.66 

9.994 

54061.34 

66.49538 

150.40 

9.733 

49686.65 

65.57759 

146.03 

9.474 

45503.56 

64.63702 

141.55 

9.216 

41505.48 

63.67067 

136.95 

8.959 

37666.95 

62.67503 

132.22 

8.703 

34042.92 

61,64590 

127.36 

8.447 

30569.00 

60.57624 

122.36 

6.188 

27261.62 

59.46596 

117.23 

7,92 5 

24118.34 

56.26796 

113.06 

7.452 

21082.63 

57.06144 

107.61 

7.160 

16346.44 

55.76566 

102.30 

6.675 

15733.99 

54.36473 

96.55 

6.567 

13275.00 

52. 09712 

90.64 

5.245 

10976*46 

51.27459 

64.32 

5.862 

6626.79 

49.46862 

77.70 

5.476 

6626.20 

47.41362 

70.56 

3.029 

5026.94 

44.96673 

62.96 

4.571 

3397.61 

41.65677 

54.32 

3.995 

1994.62 

37.36165 

45.07 

3.341 

674.02 

29.41581 

36.72 

2.566 

271.27 

21.63710 

35.96 

2.460 

274.63 

16. 36523 

37.59 

2.507 

366.26 

15.08096 

41.59 

2.541 

495.66 

13.26362 

45.46 

2.549 

561. GO 

12.03777 

49.06 

2.546 

639.42 

11.11722 

52.54 

2.536 

663.60 

10.36519 

55.69 

2.526 

716.41 

9.76061 

59.15 

2.516 

746.64 

9.26640 

62.32 

2.505 

770.03 

6.62530 

65.42 

2.493 

789.72 

6.43621 

66.46 

2.46 3 

606.52 

6.09034 

71.44 

2.472 

621.01 

7.77979 

74.36 

2.462 

633.62 

7.49861 

77.24 

2.453 

844.67 

7.24222 

60.07 

2 .445 

654.43 

7.00699 

62.67 

2.437 

663.09 

6.79003 

65.63 

2.429 

070.62 

6.58900 

66.37 

2.42 2 

677.75 

6.40196 

91.07 

2.415 

664.00 

6.22731 

93.76 

2.409 

669.64 

6.06367 

96.42 

2 .402 

694.76 

5.90992 

99.07 

2.396 

699.43 

5.76505 

101.70 

2.391 

903.69 

5.62824 

104.32 

2.365 

907.59 

5.49873 

106.93 

2.379 

911.16 

5.37590 

109.54 

2.374 

914.48 

5.25918 

112.14 

2.366 

917.54 

5.14607 

114.73 

2.362 

920.36 

5.04213 

117.32 

2.357 

922.99 

4.94096 

119.91 

2.351 

925,43 

4.84425 

122.50 

2.346 

927.70 

4.25165 

125.10 

2.340 

929.83 


(OV/OT^/V 

thermal 

CONDUCTIVITY 

VISCOSITY 

thermal 

0IFFU5IVITY 

0 IELECTRIC 
’ CONSTANT 

1 / DEC. R 

9TU/FT-HR-R 

LB/FT-SEC 
x io5 

5Q FT/HR 

3.0018114 

0.11210 

42.949 

0.00346 

1.57064 

0.0010154 

0.11187 

42.271 

0*00346 

1.56964 

0.0016399 

0.11044 

36.454 

0.00345 

1.56367 

0.0016657 

0.10892 

35.015 

0.00343 

1.55769 

0.0016933 

0.10733 

31.918 

0.00342 

1.55170 

0.0019216 

0.10568 

29.129 

0.00340 

1.54566 

0.0019524 

0.10397 

26.617 

0.00338 

1.53965 

0.0019649 

0.10221 

24.354 

0.00335 

1.53359 

0.0020194 

0.10039 

22.315 

0.00332 

1.52751 

0.0020563 

0.09854 

20.478 

0.00329 

1.52140 

0.0020956 

0.09664 

18.824 

0.00326 

1.51525 

0.0021361 

0.09472 

17.332 

0.00322 

1.50906 

0.0021837 

0.0 9276 

15.989 

0.00319 

1.50263 

0.0022329 

0.09077 

14.777 

0.00315 

1.49655 

0.00 22662 

0.08876 

13.685 

0.00310 

1.49021 

0.0023441 

0.08674 

12.700 

0.00306 

1.46361 

0 >0024072 

0.08469 

11.811 

0*00301 

1.4 7734 

0.0024763 

0.08263 

11.009 

0.00296 

1.47076 

0.0025522 

0.08056 

10.285 

0.00291 

1.46413 

0.0026360 

0.07847 

9.630 

0.00206 

1.45736 

0.0027269 

0.07637 

9.038 

0.00260 

1.45051 

0. 00 28324 

0.07426 

8.503 

0.00274 

1.44351 

0.0029485 

0.37214 

8.018 

0 • 0 026 7 

1.43636 

0.0030795 

0.07001 

7.577 

0.00261 

1.42904 

0.0032202 

0 . 06787 

7.177 

0.00254 

1.42152 

0.0033984 

0.06572 

6.812 

0.00246 

1.41376 

0.0035949 

0.06355 

6.479 

0.00239 

1.40577 

0.0036239 

0.06137 

6.173 

0.00230 

1.39747 

0.0041006 

0*05914 

5. 889 

0.00219 

1.36671 

0.0044016 

0.05691 

5.675 

0.00210 

1.37962 

0.0047659 

0.05466 

5.462 

0.00200 

1.37007 

0.0652551 

0.05237 

5.243 

0.00190 

1.35994 

0.0056593 

0.05004 

5.016 

0.00176 

1*34906 

0.0066311 

0.04764 

4.779 

0.00166 

1.33731 

0.0077497 

0*04515 

4.52 8 

0.00152 

1.32428 

0.0093264 

0.04252 

4.257 

0.00136 

1.30956 

0.0120660 

0.04046 

3.954 

0.00116 

1.29216 

0.017159 7 

0.03917 

3.599 

0.00100 

1.27033 

0.0308387 

0.03878 

3.139 

0.00075 

1.23916 

0.0669367 

0.03750 

2.465 

0.00052 

1.18535 

0.0449622 

0.03026 

1.960 

0.00066 

1.13554 

0. 0267635 

0.02472 

1.769 

0.00134 

1.11333 

0.0151611 

0.02035 

1.614 

0.00214 

1.09235 

0.0109029 

0.01861 

1.545 

a .00263 

1.96092 

0.0086919 

0.01771 

1.508 

0.00345 

1.07326 

0.0073132 

0.0172P 

1.486 

0 .00403 

1.06753 

0.0063623 

0.01688 

1.475 

0.00457 

1.36299 

0*0056620 

0.01669 

1.469 

0.00510 

1.05926 

0.0051219 

0.01656 

1.468 

0.00560 

1.05609 

0.0046909 

0.01649 

1.471 

0.00609 

1.05336 

0.0043380 

0.01647 

1.475 

0.00657 

1.05097 

0. 0040426 

0.01649 

1.482 

0.00706 

1.04605 

O.OC37919 

0. 0 1653 

1.490 

0.00753 

1.94694 

0.0035755 

0.01659 

1.500 

0.0060 1 

1.04522 

0.0033666 

0.01667 

1.510 

0.00649 

1.04365 

0.0032205 

0.01676 

1.521 

0.00696 

1.04222 

0.0030727 

0.01687 

1.533 

0.00944 

1.04069 

0.0029404 

0.01698 

1.546 

0.00992 

1.03966 

0.0026211 

0.01711 

1.558 

0.01040 

1.03652 

0.0027129 

0.01724 

1.572 

0.01066 

1.03746 

0.0026142 

0.01738 

1.585 

0.01137 

1.0 3646 

0.0025239 

0.01752 

1.599 

0.01166 

1.03553 

0.0024407 

0.01763 

1.613 

0.01232 

1.03465 

0.0023639 

0.01779 

1.628 

0.01282 

1.93361 

0. OC 22927 

0.01796 

1.642 

0.01332 

1.0 3303 

0.0022264 

0.01812 

1.657 

0.01382 

1.0 3228 

0.0021646 

0.01829 

1.672 

0.01433 

1.03157 

0.0021067 

0.01846 

1.687 

0 .01464 

1.03090 

0.0020524 

0.01863 

1.70 2 

a .01534 

1.03026 

0.0020013 

0.01880 

1.717 

0.01566 

1.02964 

0.0019531 

0*01897 

1.732 

0.01637 

1.02906 

0.0019076 

0.01915 

1.747 

0.01669 

1.02650 


* TWO-PNASE BOUNDARY 


PRANDTL 

NUMBER 


5,4620 

5.3663 

4.9604 

4.5773 

4.2326 

3.9223 

3.6429 

3.3913 

3.1647 

2.9609 

2.7775 

2.6126 

2.4650 

2.3326 

2.2146 

2.1096 

2.0165 

1.9345 

1.6630 

1.6012 

1.7467 

1.7050 

1.6696 

1.6431 

1.6246 

1.6151 

1.6143 

1.6234 

1.6623 

1.7035 

1.7612 

1.6265 

1.9164 

2.0191 

2.1737 

2.3721 

2.6715 

3.0631 

4.0503 

5.6150 

3.7695 

2.5942 

1.6033 

1.4622 

1.3069 

1.1956 

1.1163 

1.0613 

1.0196 

0.9651 

0.9*75 
0.9346 
0.9153 
0.6967 
0.6644 
0.6719 
0.6609 
0.6512 
0.8425 
0 .6348 

0.5279 
0.6217 
0.6176 
0.6122 
0.6072 
0 .8027 
0.7966 
0.7950 
0.7917 
0.7686 

0.7661 
0 .7636 
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C-2a 


THERNOOYNAMIC PROPERTIES OF OXYGEN 


950 PSIA ISOBAR 









TEMPERATURE VOLUME 

ISOTHERM 

ISOCHORE 

INTERNAL 

ENTHALPY 

ENTROPY 


Cp 

VELOCITY 


DERIVATIVE 

DERIVATIVE 

ENERGY 




OF SOUND 

OEG ■ R CU FT/LB 

CU FT-PSH/LB 

PSIA7R 

BTU/L9 

0TU/LB 

8TU/LB-R 

8TU / 

.9 -R 

FT/SEC 


• 99. 180 

0.01222 

2149.18 

318.4 

> 93.068 

- 60.917 

0.53270 

0.267 

0.396 

3646 

100 

0.01224 

2133.54 

316.3 

- 92.746 

- 80.593 

0.50596 

0 . 266 

0.396 

3637 

105 

0.01235 

2039.73 

303.7 

- 60.787 

- 76.613 

0.52528 

0.262 

0.396 

3781 

110 

0.01247 

1949.59 

291.5 

- 78.929 

- 76.635 

0.54366 

0.257 

0.395 

3724 

115 

0.01259 

1960.02 

279.6 

- 76.872 

- 74.658 

0.56126 

0.254 

0.395 

3666 

120 

0.01271 

1774.00 

266.2 

- 74.917 

- 72.662 

0.57808 

0.250 

0.395 

3606 

125 

0.01293 

1690.45 

257.1 

- 72 . 9 b 2 

- 70.705 

0.59422 

0.246 

0.395 

3 546 

130 

0.31296 

1609.33 

246.4 

- 71.006 

- 66.729 

0.60972 

0.243 

0.395 

3464 

135 

0.31309 

1530.57 

236.0 

- 69.054 

- 66.752 

0.62464 

0.240 

0.395 

3421 

14 0 

0.01322 

1454. 10 

226.0 

- 67.099 

- 64.773 

0.63903 

0.236 

0.396 

3357 

145 

Q . 01336 

1379.69 

216.3 

- 65.144 

- 62.794 

0.65292 

0.234 

0.396 

3293 

15 0 

0 . 3135 C 

1307.96 

207.0 

- 63.167 

- 60.612 

0.66636 

0.231 

0.397 

3227 

155 

a . 01365 

1237.95 

197.9 

- 61.226 

- 56.627 

0.67937 

0.226 

0.397 

3161 

160 

0.01360 

1170.12 

199.2 

- 59.266 

• 56.839 

0.69200 

0.225 

0.396 

3094 

165 

0.31396 

1104.30 

180.9 

- 57 . 3 C 1 

- 54.646 

0.70426 

0.223 

0.399 

3026 

170 

0 .01412 

1040.43 

172.6 

- 55.332 

- 52.646 

0.71619 

0.220 

0.400 

2958 

175 

0.01429 

979.47 

164.7 

- 53.357 

- 50.644 

0.72791 

0. 216 

0.402 

2689 

16 0 

0.01446 

919.34 

157. 1 

- 51.376 

- 46.632 

0.73914 

0 . 216 

0.403 

2619 

165 

0.01464 

960.00 

149.7 

- 49.387 

- 46.611 

0.75022 

0 . 214 

0.405 

2748 

190 

0.01464 

903.39 

L 42.6 

- 47,369 

- 44.779 

0.76106 

0 . 212 

0.406 

2677 

195 

0.31504 

749.46 

135. 7 

- 45.379 

- 42.734 

0.77166 

0.210 

0.410 

2606 

200 

0.01525 

695.15 

129 . 0 

- 43.357 

- 40.675 

0.76211 

0.207 

0.413 

2533 

205 

0.01547 

643.43 

122.5 

- 41.320 

- 38.599 

0.79237 

0.205 

0.417 

2460 

210 

0.01570 

593.23 

116.1 

- 39.264 

- 36.502 

0.60246 

0.203 

0.421 

2366 

215 

0. 01595 

544.53 

110.0 

- 37.166 

- 34.382 

0 .61246 

0. 202 

0.427 

2311 

220 

0.01622 

497.29 

104.0 

- 35.066 

- 32.234 

0.62233 

0.200 

0.432 

2235 

225 

0.01650 

451.46 

98.1 

- 32.955 

• 30.052 

0.63213 

0 . 196 

0.439 

2157 

230 

0.01661 

407.06 

92.3 

- 30.789 

- 27.632 

0.84169 

0.196 

0 .440 

2077 

235 

0.01715 

363.17 

86.6 

- 26.552 

- 25.535 

0.65176 

0.199 

0.463 

1979 

24 0 

0.01752 

323.05 

QQ.9 

- 26.269 

- 23.186 

0.66165 

0.196 

0.474 

1694 

245 

0.01792 

293.70 

75.4 

- 23.931 

- 20.779 

0.87156 

0.196 

0.469 

1806 

25 0 

0.01637 

245.71 

69.9 

- 21.523 

- 16.291 

0.69164 

0.195 

0.506 

1716 

255 

0.01669 

209.19 

64.5 

- 19.026 

- 15.704 

0.69186 

0.195 

0.530 

1624 

26 0 

0.01946 

173.91 

58.7 

- 16.417 

- 12.990 

0.90242 

0.195 

0.557 

1516 

265 

0.02019 

139.97 

53.2 

- 13.653 

- 10.102 

0.91342 

a . 195 

0.599 

1410 

270 

0.32105 

109.00 

47.2 

- 10.660 

- 6.977 

0.92510 

0*197 

0.653 

1289 

27 5 

0.02217 

77.59 

41.3 

- 7.383 

- 3.463 

0.93793 

a * 199 

0.750 

1164 

260 

0.02377 

49.79 

34.7 

- 3.551 

0.631 

0.95275 

0.204 

0.911 

1015 

28 5 

0.02646 

25.53 

27.6 

1.374 

6.031 

0.97185 

0.214 

1.317 

652 

290 

0.03265 

10.29 

19.1 

9.032 

14,610 

1.00236 

0.236 

2.291 

680 

295 

0.04415 

12.06 

12.9 

17.725 

25.491 

1.03690 

0.229 

1.703 

664 

300 

0 .05292 

19.17 

10.2 

22.613 

32.122 

1.06121 

0.214 

1.052 

661 

310 

0.06496 

32.16 

7.7 

28.763 

40.194 

1.06772 

0.197 

0.647 

699 

32 0 

0.07406 

43.04 

6.5 

32.634 

45.666 

1.10575 

0.166 

0.506 

733 

33 0 

0.06179 

52.59 

5.7 

36.129 

50.517 

1.12007 

0.182 

0.431 

760 

340 

0.06865 

61.01 

5.1 

39.001 

54.596 

1.13225 

0.177 

0.368 

766 

350 

0.09496 

69.74 

4.6 

41.610 

56.316 

1.14303 

0.174 

0.358 

609 

360 

0.10069 

75.94 

3 

44.038 

61.706 

1.15281 

0.172 

0.337 

830 

37 0 

0.10651 

62.72 

4.0 

46.334 

65.071 

1.16101 

0.170 

0.321 

650 

360 

0.11169 

69.15 

3 . 9 

46.530 

66.214 

1.17019 

0.166 

Q. 308 

969 

390 

0.11706 

95.30 

3.6 

50.647 

71,244 

1.17606 

0.167 

0.296 

897 

40 0 

0.12211 

101.20 

3.4 

52.700 

74.162 

1.18590 

0.166 

0.290 

905 

410 

0.12701 

106.90 

3.2 

54.701 

77.044 

1.19257 

0. 165 

0.263 

921 

420 

0.13160 

112.41 

3.1 

56.657 

79.642 

1.19931 

0.164 

0.277 

937 

43 0 

0.13646 

117.76 

2.9 

56.57 7 

62.586 

1.20577 

0. 164 

0.272 

952 

44 0 

0.14106 

122.96 

2.6 

60.464 

65.262 

1.21197 

0.163 

0.267 

967 

45 0 

a . 14560 

126.07 

2.7 

62.324 

67.938 

1.21793 

0.162 

0.264 

982 

46 0 

0.15006 

133.05 

2.6 

64.160 

90.557 

1.22369 

0.162 

0.260 

996 

470 

0.15445 

137.93 

2.5 

65.975 

93.146 

1.22926 

0.161 

0.257 

1010 

46 0 

0 .15660 

142.72 

2.4 

67.772 

95.706 

1.23465 

0.161 

0.255 

1023 

490 

0.16309 

147.44 

2.4 

69.552 

96.242 

1.23966 

0. 161 

0.252 

1036 

500 

0.16735 

152.06 

2.3 

71.316 

100.756 

1.24496 

0 . 160 

0.250 

1049 

510 

0.17156 

156.65 

2.2 

73.071 

103.251 

1 .24990 

0. 160 

0.249 

1062 

520 

0.17574 

161.17 

2.2 

74.613 

105.728 

1.25471 

0 . 160 

0.247 

1074 

530 

0.17969 

165.63 

2.1 

76.546 

106.190 

1.25940 

0.160 

0.245 

10 66 

54 0 

0.19400 

170.04 

2.1 

76.269 

110.636 

1.26397 

0 . 160 

0 .244 

1099 

55 0 

0.16909 

174.40 

2.0 

79.965 

113.073 

1.26644 

0 . 159 

0.243 

1109 

56 0 

0.19216 

176.73 

2.0 

61.694 

115.496 

1.27261 

0.159 

0.242 

1121 

570 

0.19620 

163.01 

1.9 

83.396 

117.913 

1.27706 

0.159 

0.241 

1132 

590 

0.20023 

167.26 

1.9 

65.096 

120.319 

1.28127 

0.159 

0.240 

1143 

59 0 

0.20423 

191.46 

1.9 

66.790 

122.717 

1.26537 

0 . 159 

0.239 

1154 

60 0 

0.20921 

195.67 

1.8 

68.460 

125.108 

1.26939 

0.160 

0.239 

1165 
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C-2a 


THERMOOYNAHIC properties of OXYGEN 


95 D PSIA ISOBAR 


TEMPERATURE 

DENSITY 

V< DH/DVJp 

V <OP/OU> v 

-V (DP/DVly 

OEG. R 

LB/CU ft 

BTU/L8 

PSIA-CU FT/0TU PSIA 

* 99.180 

81.81295 

218.68 

14.600 

175831.11 

100 

81.69137 

218.18 

14.565 

174291.48 

105 

80, 94856 

215.14 

14.344 

165113.30 

110 

80.20243 

212.06 

14.117 

156280.75 

115 

79.45265 

2 0 8.93 

13.883 

147783.56 

120 

78.69886 

205.76 

13.643 

139611.66 

125 

77.94069 

202.53 

13.398 

131755.16 

130 

77.17769 

199. 26 

13.148 

124204.32 

135 

76.40940 

195*93 

12.894 

116949.60 

140 

75.63528 

192.54 

12.636 

109981.61 

145 

74.85477 

189.10 

12.376 

103291.19 

150 

74.06720 

185.59 

12.114 

96869.32 

155 

73.27187 

182.01 

11 .849 

90707.23 

16 0 

72.46796 

178.37 

11.584 

84796.32 

165 

71.65459 

174.65 

11.318 

79128.21 

170 

70.83073 

170.85 

11.052 

73694.75 

175 

69.99525 

166.97 

10.787 

68488.01 

180 

69.14688 

163.00 

10.522 

63500.33 

185 

68.28415 

158.94 

10 .258 

58724.29 

190 

67.40541 

154.79 

9.996 

54152.77 

195 

66 o 50 8 75 

150.54 

9.735 

49778.97 

200 

65.59199 

146.19 

9.476 

45596.44 

205 

64.65257 

141.70 

9.219 

41599.11 

210 

63.68755 

137.11 

8.963 

37781.39 

215 

62.69342 

132.39 

8.707 

34138.20 

220 

61.66604 

127.54 

8.451 

30665.16 

225 

60.60043 

122.55 

8.194 

27358.70 

230 

59.49057 

117.43 

7.932 

24216.35 

235 

58.31555 

113.29 

7.458 

21178.51 

240 

57.09247 

108.04 

7 . 16 8 

18443.88 

245 

55. 80100 

102.55 

6.883 

15830.78 

25 0 

54.42556 

96.83 

6.577 

13373.00 

25 5 

52.94512 

90.95 

6.257 

11075.34 

26 0 

51.33238 

84.67 

5.876 

8927.04 

26 5 

49.54079 

78.10 

5.495 

6929.44 

270 

47.50706 

71.03 

5.052 

5130.61 

275 

45.09733 

63.53 

4.601 

3499.24 

280 

42.06406 

55.05 

4.040 

2394.13 

285 

37.77091 

46.04 

3.407 

964.18 

290 

30.44380 

37.56 

2.659 

313.23 

295 

22.64969 

36.01 

2.488 

273.18 

300 

18.99695 

37.50 

2.512 

362.33 

310 

15.38837 

41.45 

2.547 

495*22 

32 0 

13.49818 

45.31 

2.560 

580.98 

330 

12.22700 

48.93 

2 .551 

642.87 

340 

11.28049 

52.40 

2.543 

688.17 

350 

10.53021 

55.76 

2.532 

723.83 

36 0 

9.91215 

59.02 

2.521 

752.73 

370 

9.38903 

62.20 

2.509 

776.65 

380 

8.93726 

65.30 

2.498 

796.78 

390 

8.54097 

68.35 

2 .487 

813.95 

400 

8.18902 

71.33 

2.476 

828.75 

410 

7.87323 

74.26 

2 .466 

841.62 

420 

7.58748 

77.14 

2.457 

852.91 

430 

7.32705 

79.98 

2.44 8 

862.86 

440 

7.08824 

82.78 

2.44 0 

871.70 

45 0 

6.86806 

85.54 

2.432 

879.59 

460 

6.66412 

88.28 

2.425 

886.66 

470 

6.47443 

90.99 

2.418 

693.02 

480 

6.29734 

93.68 

2.412 

698.78 

490 

6.13147 

96.35 

2.405 

904.00 

500 

5.97565 

99.0 0 

2.399 

906.76 

510 

5.82887 

101.63 

2.393 

913.10 

52 0 

5.69027 

104.25 

2.388 

917.06 

530 

5.55909 

106.87 

2.382 

920.73 

54 0 

5.43470 

109.47 

2.376 

924.10 

550 

5.31651 

112.07 

2.371 

927.21 

56 0 

5.20401 

114.67 

2.365 

930.10 

570 

5.09677 

117.26 

2.360 

932.77 

58 0 

4.99437 

119.85 

2.354 

935.26 

590 

4.89648 

122.44 

2.348 

937.57 

60 0 

4.80275 

125.04 

2.343 

939.74 


(OV/OT yv THERMAL VISCOSITY THERMAL OIELECTRIC 
CONDUCTIVITY OIFFUSIVITY CONSTANT 

I /DEG. R 0TU/FT-MR-R L0/FT-SEC SQ FT/HR 

x io 5 


0.0016108 

0.11211 

42.963 

0.00346 

1.57066 

0.0016147 

0.11166 

42.297 

0.00346 

1.56966 

0.0016392 

0.11045 

38.477 

0.00345 

1.56371 

0.0018650 

0.10693 

35.036 

0.00343 

1.55773 

3.0018923 

0.10735 

31.939 

0.00342 

1.55174 

0.0019210 

0.10570 

29.149 

0.00340 

1.54573 

0.0019515 

0.10399 

2 6.635 

0.00336 

1.53970 

0.0019839 

0.10222 

24.371 

0.00335 

1.53364 

0.0020184 

0.10041 

22.332 

0.00332 

1.52756 

0.0020552 

0.09856 

20.494 

0.00329 

1.52145 

0.0020945 

0.09666 

16.638 

0.08326 

1.51531 

0.0021368 

0.09474 

17.346 

0.00323 

1.50912 

0.0021822 

0.09278 

16.002 

0.00319 

1.50290 

0.0022313 

0.09080 

14.789 

0.00315 

1.4 9662 

0.0022844 

0.08879 

13.696 

0.00311 

1.49026 

0.0023421 

0.08676 

12.711 

0.00306 

1.46389 

0.0024050 

0.08472 

11.821 

0.00301 

1.47742 

0.0024738 

0.08266 

11.019 

0.00296 

1.47066 

0.00 25495 

0.08059 

10.294 

0.00291 

1.46422 

0.0026329 

0.07850 

9.639 

0.00286 

1.45748 

0.0027254 

0.07640 

9.047 

0.00280 

1.45062 

0.0028205 

0.07430 

6.511 

0.00274 

1.44362 

0.0029440 

0.07218 

8.025 

0.00268 

1.43648 

0.0030742 

0.07005 

7.585 

0.00261 

1*42917 

0.0032220 

0.06791 

7.184 

0.00254 

1.42166 

0.1033911 

0*06576 

6.619 

0.00247 

1.41393 

0.0035862 

0.06360 

6.466 

0.00239 

1.40594 

0.0038134 

0.06142 

6.180 

0.00231 

1.39765 

0.0040878 

0.05919 

5.695 

0*00219 

1.36691 

0.0043864 

0,05697 

5.660 

0.00211 

1.37985 

0.0047655 

0.05472 

5.466 

Q. 00201 

1.37033 

0.0052283 

0.05244 

5.249 

0.00190 

1.36024 

0.0058231 

0.05012 

5.023 

0.00179 

1.34943 

0*0065778 

0.04773 

4.768 

0.00167 

1.33772 

0.0076709 

0.04525 

4.536 

0.00152 

1.32480 

0.0091965 

0.04264 

4.269 

0.00137 

1.31023 

0.0118105 

0.04055 

3.970 

0.00120 

1.29310 

0.0165541 

0.03920 

3.622 

0.00102 

1.27177 

0.0266117 

0.03866 

3.179 

0.00070 

1.24197 

0.0609808 

0.03769 

2.544 

0.00054 

1.19222 

0.0472947 

0.03113 

2.010 

0.00081 

1.14061 

0.0280442 

0.02533 

1.796 

0.00127 

1.1 1660 

0.0155976 

0.02064 

1.631 

0.00207 

1.09429 

0.0111716 

0.01682 

1.557 

0.00275 

1.86239 

0. 00 66157 

0.01785 

1.517 

0.00338 

1.07444 

0.0073969 

0.01731 

1.495 

0.00396 

1.06655 

0.0064230 

0.01698 

1.462 

0.00450 

1.06369 

0.0057061 

0.01678 

1.476 

0.00502 

1.060J7 

0. 005156L 

0.01664 

1.474 

0.00552 

1.05664 

0.0047201 

0.01656 

1.476 

0.00601 

1.05405 

0.0043619 

0.01654 

1.460 

0.00649 

1.05162 

0.0040629 

0.01654 

1.467 

0.00697 

1.04945 

0.0036069 

0.01658 

1.495 

0.00745 

1.04752 

0.0035901 

0.01664 

1.504 

0.00792 

1.04577 

0.0033994 

0.01672 

1.514 

0.00639 

1.04417 

0.0032315 

0.01661 

1.525 

0.00667 

1.04271 

0.0030624 

0.01691 

1.537 

0.00934 

1.04137 

0.0029469 

0.01703 

1.549 

0.00981 

1.04012 

0.0026267 

0.31715 

1.562 

0.01029 

1.03896 

0.0C27197 

0.01720 

1.575 

0.01077 

1.03789 

0. 0026203 

0.01741 

1.569 

0.01125 

1.03666 

0.0025294 

0.01756 

1.603 

0.01173 

1.03593 

0.0024457 

0.01767 

1.617 

0.01219 

1.03503 

0.0023664 

0.01783 

1.631 

0.01269 

1.03419 

0.0022968 

0.01799 

1.645 

0.01310 

1.03339 

0. 0022302 

0.01815 

1.660 

0.01366 

1.0 3264 

0.0021661 

0.01832 

1.675 

0.0141 0 

1.03192 

0.0021099 

0.01849 

1.689 

0.01469 

1.03124 

0.0020554 

0.01866 

1. TO 4 

0*01519 

1.03059 

0. 0020040 

0.01683 

1.719 

0.01570 

1.32997 

0.0019557 

0.01900 

1.73V 

0.01621 

1.02937 

0.0019100 

0.01918 

1.749 

0.01672 

1.02891 


* TWO-PHASE BOUNDARY 


pranotl 

NUMBER 


5.4632 

5.3689 

4.9627 

4.5795 

4.2346 

3.9242 

3.6446 

3.3929 

3.1662 

2.9623 

2.7788 

2.6140 

2.4661 

2.3338 

2.2155 

2.1104 

2.0172 

1*9351 

1.8635 

1.8016 

1.7489 

1.7051 

1.6696 

1.6429 

1.6244 

1.6144 

1.6134 

1.6221 

1.6605 

1.7012 

1.7579 
1.8244 
1.9110 
2.0111 
2.1629 
2.3545 
2.6449 
3.0311 
3 .8994 
5.5671 

3.95 87 
2.6878 
1 .8390 
1.5078 
1 .3197 
1.2048 
1.1253 
1.0669 
1.0234 
0.9890 

0.9609 
0.9376 
0.9179 
0.9010 
0.8865 
C.8738 
0 .8626 
0.8527 
0 .8440 
0.8361 

0.8291 
0.8229 
0.8188 
0.8132 
0.8081 
D • 80 36 
0.7994 
0.7958 
0.7924 
C.7894 

0.7868 

0.7843 
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G-2a 


THERMODYNAMIC PROPERTIES OF OXYGEN 


960 PSIX ISOBAR 


TEMPERATURE 

VOLUME 

ISOTHERM 

ISOCHORE 



DERIVATIVE 

DERIVATIVE 

OEG* R 

CU FT/LB 

CU FT-PSIA/LB PSIA/R 

• 99.196 

0.01222 

2169.80 

318.6 

100 

0.01226 

2136.62 

316.3 

105 

0.01235 

2060.63 

303.7 

110 

0.01267 

1969.1*9 

291.5 

115 

0.01259 

1660.95 

279.7 

120 

0.01271 

1776.96 

268.2 

125 

0.01283 

1691.61 

257.2 

130 

0.01296 

1610.30 

266.5 

135 

Q. 01309 

1531.55 

236.1 

160 

0.01322 

1655.11 

226.1 

165 

0.01336 

1380.91 

216.6 

150 

0.01350 

1306.69 

207.0 

155 

0.01365 

1239.01 

198.0 

16 0 

0.01380 

1171.19 

189.3 

165 

0.01395 

1105.39 

180.8 

170 

0.01612 

1061.55 

172,7 

175 

0.01628 

979.60 

166.8 

180 

0.01666 

919.50 

157.2 

185 

0.01666 

861.18 

169.8 

190 

0.01683 

606.60 

162. 7 

195 

0.01503 

769.69 

135.7 

200 

0.01526 

696.61 

129.1 

205 

0.01566 

666.72 

122.6 

210 

0.01570 

596.55 

116*2 

215 

0.01595 

565.66 

110.1 

220 

0.01621 

698.67 

106.1 

225 

0.01650 

652.90 

98.2 

230 

0.01680 

608.56 

92.5 

235 

0.01716 

366.66 

86.7 

260 

0.01751 

326.55 

81.0 

265 

0.01791 

285.25 

75.6 

250 

0 • 01836 

267.32 

70.1 

255 

0.01887 

210.86 

66.7 

26 0 

0.01966 

175.66 

50. 9 

265 

0.92016 

161.71 

53.6 

270 

0.02101 

109.92 

67.5 

275 

0.02211 

79.61 

61.6 

280 

0.02366 

51 .89 

35.1 

285 

0. 02621 

27*66 

28.2 

290 

0.03189 

11.55 

20.0 

295 

0.06257 

11.68 

13.5 

300 

0.05167 

18.67 

10.5 

310 

0.06368 

31.69 

7.9 

320 

0.07282 

62.63 

6.8 

330 

0.08053 

52.06 

5.8 

360 

0.08737 

60.53 

5.2 

350 

0.09367 

68.30 

6.7 

360 

0.09956 

75.55 

6.6 

37 0 

0.10515 

82.36 

6.1 

38 0 

0.11050 

88.82 

3.8 

39 0 

0.11566 

95.00 

3.6 

60 0 

0.12066 

100.93 

3.6 

610 

0.12552 

106.66 

3.3 

620 

0.13027 

112.18 

3.1 

630 

0.13692 

117.55 

3.0 

660 

0.13968 

122.78 

2.9 

650 

0.16396 

127.89 

2.7 

660 

0.16038 

132.89 

2.6 

67 D 

0.15276 

137.78 

2.6 

60 0 

0.15705 

162.59 

2.5 

69 0 

0.16131 

167.31 

2.6 

500 

0 . 16552 

151.97 

2.3 

510 

0.16970 

156.55 

2.3 

520 

0.17386 

161 .08 

2.2 

530 

0.17795 

165.55 

2.1 

560 

0.18203 

169.97 

2.1 

550 

0.18619 

176.34 

2.0 

560 

0.19012 

178.60 

2.0 

570 

0.19612 

182.97 

1.9 

580 

0.19611 

187.23 

1. 9 

590 

0.20207 

191.65 

1.9 

600 

0.20602 

195.65 

l.B 


INTERNAL 

enthalpy 

entropy 

C 

C P 

ENERGY 



V 


9TU/L3 

BTU/LB 

btu/lb-r 

BTU / 

L 9 -R 

-83.066 

-60.693 

0.50272 

0.267 

0.396 

-82.750 

-60.576 

0.50592 

0.266 

0.396 

-00.791 

-78.595 

0.52523 

0.262 

0 .396 

-78.833 

-76.617 

0.56366 

0.257 

0.395 

-76.877 

-76.660 

0.56121 

0.256 

0.395 

-76.922 

-72.663 

0.57806 

0.250 

0.395 

-72.968 

-70.667 

0.59617 

0.266 

0.395 

-71.016 

-66.711 

0.60967 

0.263 

0.395 

-69.060 

-66.736 

0.62659 

0.260 

0.395 

-67.106 

-66.756 

0.638,98 

0.237 

0.396 

-65.151 

-62.776 

0.65287 

0.236 

0.396 

-63.195 

-60.795 

0.66631 

0.231 

0.397 

-61.236 

-56.610 

0.67932 

0.226 

0.397 

-59.275 

-56.823 

0.69196 

0.225 

0.396 

-57.311 

-56.630 

0.70620 

0.223 

0.399 

-55.362 

-52.633 

0.71613 

0.221 

0.600 

-53.368 

-50.829 

0.72776 

0.218 

0.601 

•51.387 

-66.617 

0.73906 

0.216 

0.603 

-69.399 

•66.796 

0.75015 

0.216 

0.605 

-67.602 

-66.765 

0.76099 

0. 212 

0.607 

-65.396 

-62.721 

0.77161 

0.210 

0.610 

-63.373 

-60.663 

0.78203 

0.200 

0.613 

-61.336 

•36.588 

0.79226 

0.206 

0.617 

-39.282 

-36.692 

0 .60239 

0.206 

0.621 

-37.207 

-36.373 

0.61236 

0.202 

0.626 

-35. 1C 8 

-32.226 

0.82223 

0.200 

0.632 

-32.979 

-30.066 

0.63202 

0.196 

0.639 

-30.015 

-27.626 

0.66177 

0. 196 

0.667 

-28.581 

-25.536 

0.85166 

0*199 

8.663 

-26.302 

-23.190 

0.86150 

0.196 

0.673 

-23.960 

-20.766 

0.07162 

0. 196 

0.666 

-21.565 

•16.301 

0.88166 

0.195 

0.505 

-19.075 

-15.720 

0.69166 

0.195 

0.526 

-16.676 

-13.015 

0 .90218 

0. 195 

0.555 

-13.723 

-10.160 

0.91316 

0.195 

0.596 

-10.769 

-7.035 

0.92675 

0.196 

0.666 

-7.506 

-3.573 

0.93765 

0.199 

0.761 

-3.732 

0.675 

0.95203 

0.203 

0.892 

1.037 

5.697 

0.97051 

0.213 

1.255 

0.200 

13.668 

0.99891 

0*233 

2.126 

16.863 

26.630 

1.03503 

0.230 

1.779 

22.236 

31.366 

1.05663 

0.215 

1.899 

28.608 

39.729 

1.06566 

0.196 

0.662 

32.567 

65.512 

1.10622 

0.168 

0.516 

35.912 

50.227 

1.11673 

0.162 

0.636 

38.815 

56.367 

1.13103 

0. 178 

0.391 

61.665 

56.096 

1.16190 

0.175 

0.361 

63.691 

61.560 

1.15176 

0.172 

0.339 

66.199 

66.891 

1.16079 

0.170 

0.322 

66.606 

68.069 

1.16922 

0.169 

0.310 

50.531 

71.092 

1.17712 

0.167 

0.299 

52.592 

76.061 

1.18659 

D.166 

0.291 

56.599 

76.912 

1.19168 

0.165 

0.206 

56.561 

79.718 

1.19866 

0.166 

0.278 

58.686 

82.669 

1.20691 

0.166 

0.273 

60.376 

65.172 

1.21113 

0.163 

0.266 

62.261 

87.633 

1.21711 

0.162 

a .266 

66.061 

90.658 

1.22288 

0.162 

0.261 

65.699 

93.051 

1.22665 

0.161 

0.256 

67.696 

95.616 

1.23385 

a. 161 

0.255 

69.661 

96.157 

1.23909 

a. 161 

0.253 

71.260 

100.676 

1.26618 

0.160 

0.251 

73.005 

103.172 

1.26912 

0.160 

0.269 

76.750 

105.653 

1.25396 

0. 160 

0.267 

76.686 

106.118 

1.25866 

0. 160 

0.266 

78.209 

110.568 

1.26322 

0. 160 

0.266 

79.927 

113.006 

1.26769 

0.160 

0.243 

61.637 

115.633 

1.27206 

0.159 

0.242 

83.362 

117.850 

1.27636 

0.159 

0.241 

85.062 

120.258 

1.26053 

0.159 

0.260 

86.737 

122.659 

1.28663 

0.159 

0.240 

86.626 

125.052 

1.28665 

0.160 

0.239 


• TWO-PHASE BOUNDARY 


VELOCITY 
OF SOUNO 
FT/SEC 


3846 

3638 

3762 

3725 

3666 

3607 

3566 

3605 

3622 

3358 

3296 
3228 
3162 
3095 
3027 
2 959 
2890 
2620 
2750 
2679 

2607 

2535 

2662 

2388 

2313 

2237 

2159 

2080 

1981 

1897 

1812 

1721 

1628 

1523 

1616 

1297 

1172 

1027 

869 

698 

667 

661 

699 
733 
760 
785 
809 
830 
850 
869 

887 

905 

921 

937 

953 

967 

982 

996 

101Q 

1023 

1036 

1069 

1062 

1076 

1086 

1098 

1110 

1121 

1133 

1166 

1155 

1165 
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C-2a 


therhooynamic properties of oxygen 


960 PSIA ISOBAR 


TEMPERATURE 

OENSITY 

V ( OH/ D V)p 

VOP/OU^ 

-V (DP/OV^ 

10V/0T1/V 

THERMAL 

VISCOSITY 

THERMAL 

DIELECTRIC 

PRANOTL 







CONDUCTIVITY 

0 IFPUSIV IT Y 

CONSTANT 

NUMBER 

OEG. 

R 

LB/CU FT 

BTU/LB 

PSIA-:u FT/BTU PSIA 

l/DEG. R 

8TU/FT-HR-R 

LB/FT-SEC 
X 10»> 

SO FT/HR 



* 99, 

,199 

01.01551 

218.73 

19.600 

175086.79 

0.0010103 

0.11211 

92.977 

0.00346 

1.57060 

5.4645 

100 


01.69606 

210.25 

19.565 

179373.00 

0.0018191 

0.11189 

42.323 

0.00346 

1.56972 

5.3914 

105 


00.95396 

215.21 

19.399 

165196.03 

0.0010306 

0.11096 

30.501 

0.00345 

1.56375 

4.9651 

110 


00.20756 

212.13 

19.117 

156363.07 

0. 0010693 

0.10099 

35.060 

0.00343 

1.55777 

4.5017 

115 


79.95002 

209.00 

13.003 

197067.09 

0.0010915 

0.10736 

31.961 

0.00392 

1.55178 

4.2367 

120 


70.70950 

205.03 

13 .693 

1396 9 5.62 

0.0019202 

0.10571 

29.169 

0.00340 

1.54577 

3.9261 

125 


77.99660 

202.61 

13.390 

131039.55 

0.0019506 

0.10900 

26.654 

0.00336 

1.53974 

3.6464 

130 


77.10390 

199.39 

13 .190 

129209.15 

0.0019029 

0.10229 

24.309 

0.00335 

1.53369 

3.3945 

135 


76.91593 

196.01 

12.099 

117039.00 

0.0020173 

0.10063 

22.390 

0.00332 

1.52761 

3.1670 

1*0 


75.69216 

192.63 

12.637 

110067,36 

0.0020590 

0.09057 

20.510 

0.00329 

1.52151 

2.9637 

145 


79.06201 

109.19 

12.377 

103377.92 

0.0020933 

0.09660 

10.053 

0.00326 

1.51536 

2.7001 

150 


79.07905 

105.68 

12.119 

96956.05 

0. 0021359 

0.09976 

17.360 

0.00323 

1.50910 

2.6152 

155 


73.27995 

102.11 

11.050 

90799.97 

0.0021000 

0.09200 

16.015 

0.00319 

1.50296 

2.4672 

160 


72.97651 

178.97 

11.585 

09009.09 

0.0022297 

0.09062 

14.002 

0.00315 

1.49660 

2.3347 

165 


71.66369 

179.75 

11.319 

79216.52 

0.0022026 

0.00001 

13.700 

0.00311 

1.49035 

2.2164 

170 


70.09033 

170.96 

11.053 

73703.62 

0.0023902 

0.00679 

12.722 

0.00306 

1.40396 

2.1112 

175 


70.00597 

167.00 

10.700 

60577.97 

0.00290 20 

0.00975 

11.032 

0.00302 

1.47749 

2 .0179 

ISO 


69.15776 

163.12 

10 .523 

63590.93 

0.0029719 

0.00269 

11.029 

0.00297 

1.47D95 

1.9357 

15 5 


60,29577 

159.07 

10.260 

50019.99 

0.0025960 

0.08061 

10.303 

0.00291 

1.46431 

1.6640 

19 0 


67.91705 

159.92 

9.99 0 

59299.19 

0.0026299 

0.07053 

9.640 

0.00206 

1.45757 

1.8020 

195 


66.52210 

150.67 

9.730 

99071.09 

0.0027220 

0.07699 

9.055 

0.0020C 

1.45072 

1.7492 

20 0 


65.60636 

196.32 

9.979 

95609.29 

0.0020296 

0.07933 

0.519 

0.00279 

1.44373 

1.7052 

205 


69.66010 

191.05 

9.222 

91692.67 

0.0029395 

0.07222 

0.033 

0.00260 

1.43660 

1.6690 

210 


63.70939 

137.27 

0.966 

37075.75 

0.0030699 

0.07009 

7.592 

0.00261 

1.42930 

1.6427 

215 


62.71176 

132.56 

0.711 

39233.90 

0. 0 D 32160 

0.06796 

7.191 

0.00254 

1.42100 

1.6240 

220 


61.60612 

127.71 

0 .956 

30761.23 

0.0033039 

0.06501 

6.026 

0.00247 

1.41400 

1.6138 

225 


60.62259 

122.79 

0.200 

27955.67 

0.0035776 

0.06365 

6.492 

0.00239 

1.40611 

1.6125 

230 


59.51509 

117.63 

7.939 

29319.23 

0*0030030 

0.06197 

6.107 

0.00231 

1.39703 

1.6239 

235 


50*39303 

113.51 

7.965 

21279.10 

0.0090751 

0. 05925 

5.902 

0.00220 

1.30912 

1.6500 

240 


57.12335 

100.20 

7.176 

10539.10 

0.0093713 

0.05703 

5.606 

0.00211 

1.36006 

1.6989 

29 5 


55.03616 

102.00 

6.092 

15927.39 

0.0097953 

0.05979 

5.474 

0.00231 

1.37059 

1.7546 

250 


59.96613 

97.11 

5 .506 

13970.79 

0. 0052029 

0.05251 

5.256 

0.00191 

1.36054 

1 .0203 

255 


52.99273 

91.26 

6.269 

11173.97 

0.0057075 

0.05019 

5.031 

0.00179 

1.34970 

1.9057 

260 


51.30959 

05.01 

5.090 

9026.99 

0.0065259 

0.09702 

4.746 

0.00160 

1.33014 

2.0034 

26 5 


99.61101 

78.51 

5.519 

7030*32 

9.0075993 

0.09535 

4.546 

0.00153 

1.32531 

2.1525 

270 


97.59009 

71.50 

5.075 

5231.03 

0.0090697 

0.09276 

4.201 

0.00139 

1.31000 

2.3375 

275 


95.22956 

69.09 

9.630 

3600.33 

0.0115601 

0.09861 

3.906 

0.00121 

1.29400 

2.6197 

200 


92.26079 

55.76 

9.003 

2193.02 

0.0160021 

0.03925 

3.644 

0.00104 

1.27314 

2.9031 

285 


30.19725 

96.96 

3.970 

1059.97 

0.0267299 

0.03057 

3.217 

0.00001 

1.24456 

3.7686 

290 


31.36199 

30.96 

2.733 

362.11 

0.0552190 

0.03770 

2.610 

0.00057 

1.19030 

5.2979 

295 


23.99299 

36.11 

2.999 

279.99 

0.0992691 

0.01199 

2.064 

0.00076 

1.14630 

4.1303 

300 


19.92099 

37.99 

2.510 

350.02 

0.0293991 

0.02597 

1.029 

0.00122 

1.12001 

2.7853 

310 


15.70299 

91.31 

2.553 

999.55 

0.0160276 

0.02099 

1.647 

0.00201 

1.0 9627 

1.0758 

320 


13.73210 

95.16 

2.565 

502.67 

0.0113097 

0.01901 

1.569 

0.00269 

1.00306 

1.5282 

33 0 


12.91016 

90.79 

2 .556 

696.29 

0*0009913 

0.01799 

1.527 

0.00332 

1.07563 

1.3320 

390 


11.99506 

52.26 

2.590 

692.71 

0. 0079016 

0.01792 

1.503 

0.00369 

1.06957 

1.2142 

350 


10.67615 

55.62 

2.537 

729.23 

0.0069091 

0.01707 

1.409 

0.00443 

1.06400 

1.1324 

360 


10. 09917 

50.09 

2.526 

758.79 

0.0057599 

Q .01606 

1.402 

0.00495 

1.06000 

1.0725 

370 


9.51010 

62.00 

2.519 

703.25 

0.0051999 

0.01671 

1.400 

0.00545 

1.05759 

1.0201 

300 


9.09963 

65.19 

2.502 

093.03 

0.0097993 

0.01663 

1.402 

0.00594 

1.05475 

0.9929 

390 


0.69607 

60.23 

2.991 

021.37 

0.0093060 

0.01660 

1.406 

0.00642 

1.05226 

0 .9643 

900 


5.20796 

71.22 

2.900 

036.90 

0.0090029 

0.01660 

1.492 

0.00609 

1.05006 

0.9405 

910 


7.96609 

79.15 

2.970 

099.62 

0.0030259 

0.01669 

1.499 

0.00736 

1.04009 

0.9205 

920 


7.67653 

77. 09 

2.960 

061.19 

Q. 0036096 

0.01669 

1.50 0 

0.00703 

1.04631 

0.9033 

930 


7.91205 

79.00 

2.952 

071.30 

0.0039119 

0.01677 

1.510 

0 .0083C 

1.04469 

0.0666 

990 


7.16962 

02.69 

2.993 

000.31 

0.0032929 

0.01606 

1.529 

0.00077 

1.04321 

0.0756 

95 0 


6.99620 

05.96 

2.936 

000.35 

0. 0030920 

0.01696 

1.541 

0.00924 

1.04164 

0.0643 

960 


6.73932 

80.20 

2.920 

095.56 

0.0029579 

0.01707 

1.553 

0.00971 

1.04050 

0.0543 

970 


6.59696 

90.91 

2.921 

902.05 

0. OC 20362 

0.01719 

1.566 

0.01010 

1.03941 

0.6454 

90 0 


6.36799 

93.60 

2.915 

907.92 

0.0027269 

0.01732 

1.579 

0.01066 

1.03031 

0.0375 

990 


6.19932 

96.27 

2.900 

913.29 

0.0026269 

0.01795 

1.592 

a .01113 

1.03729 

0.8304 

500 


6.09193 

90.92 

2 .902 

910.09 

0.0025399 

0.01759 

1.60 6 

0.01161 

1.03633 

0 .8240 

510 


5.09272 

101.56 

2.396 

922.51 

0.0029507 

0.01770 

1.620 

0.01207 

1.03542 

a .8199 

520 


5.75233 

109.10 

2.391 

926.57 

0.0023730 

0.01706 

1.634 

a. 01256 

1.03457 

0 .8142 

530 


5.61999 

106.00 

2.305 

930.29 

0.0023010 

0.01002 

1.640 

a. 01305 

1.03376 

0.8091 

59 0 


5.99352 

109.91 

2.379 

933.72 

0.0022390 

0.01019 

1.663 

0.01355 

1.03300 

0 .0044 

55 0 


5.37305 

112.01 

2.379 

936.09 

D.0U2171S 

0.01035 

1.677 

0 .01404 

1.03227 

0.8003 

56 0 


5.25997 

119.60 

2.36 0 

939.03 

0.0021131 

0.01052 

1.692 

0.01454 

1.0 3150 

C.7965 

570 


5.15191 

117.20 

2.362 

992.55 

0.0020503 

0.01069 

1.70 7 

0 .01504 

1.0 3092 

0.7931 

500 


5.09770 

119.79 

2.35 7 

995.09 

0.0020060 

0.01006 

1.722 

0.01559 

1.03029 

D.7901 

59 0 


9.99070 

122.30 

2.351 

997.95 

0.0019582 

0.01903 

1.737 

0.01605 

1.0 2969 

0 .7874 

60 0 


9.05306 

129.98 

2.396 

999.65 

0.0019123 

0.01920 

1.752 

0.01655 

1.32912 

0 .7849 


* tho-pmase boundary 
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C-2 a 


970 PSIA I S08AP 


THERMOOYNAHIC PROPERTIES OF OXYGEN 


temperature volume isotherm ISOCMORE 
derivative derivative 

OEG. R CU FT/LB CU FT-PSIA/LB PSIA/R 


99.208 

0.01222 

2150.41 

318.4 

100 

0.01224 

2135.31 

316.4 

105 

0.31235 

2041.53 

303.8 

110 

0.01247 

1950.40 

291.6 

115 

0.01256 

1661.67 

279.7 

120 

0.01270 

1775.88 

268.3 

125 

0.01283 

1692.36 

257.2 

130 

0.01296 

1611.27 

246.5 

135 

0.01309 

1532.54 

236.1 

140 

0.01322 

1456.11 

226.1 

145 

0.01336 

1381.92 

216.5 

15 0 

0.01350 

1309.93 

207.1 

155 

0.01364 

1240.06 

198. 1 

160 

0.01360 

1172.27 

189.3 

165 

0.01395 

1106.49 

ien.9 

170 

0.01411 

1042.66 

172.7 

175 

0.01428 

980.74 

164.6 

18 0 

0.01446 

920.65 

157.2 

185 

0.01464 

862.36 

149.9 

19 0 

0.01483 

605.60 

142.7 

195 

0.01503 

750.92 

135.8 

200 

0.31524 

697 .68 

129.1 

205 

0.01546 

646.01 

122.6 

210 

0.01569 

595.88 

116. 3 

215 

0.01594 

547.24 

110.2 

220 

0.01621 

500.07 

104. 2 

225 

0.01649 

454.33 

96.3 

230 

0.01680 

410.01 

92.6 

235 

0.01713 

366.10 

66.6 

240 

0.01750 

326.04 

61.2 

245 

0.01790 

266.60 

75.7 

25 0 

0.01835 

248.93 

70.2 

255 

0.31685 

212.53 

64.6 

26 0 

0.01944 

177.40 

59.1 

265 

0.02013 

143.53 

53.6 

27 0 

0. 02097 

111.62 

47.7 

27 5 

0.02205 

81.61 

42.0 

280 

0.02356 

53.98 

35.5 

285 

0.02598 

29.74 

26.6 

290 

0.03108 

12.95 

20.6 

295 

0.04105 

11.45 

14.1 

300 

0.05005 

17.81 

10.9 

310 

0.06241 

30.82 

8. 1 

320 

0.07156 

41.63 

6. 8 

330 

0.07929 

51.52 

5.9 

34 0 

0.08613 

60.05 

5. 3 

35 0 

0.09240 

67.87 

4.6 

36 0 

0.09826 

75.15 

4.4 

370 

0.10362 

62.00 

4.1 

380 

0.10914 

88.50 

3.9 

390 

0.11427 

94.70 

3.7 


WO 0 

mo 
1*2 0 
43 0 
440 
45 0 
460 
470 
4S0 

490 

500 

510 

520 

530 

540 

550 

560 

570 

560 

59 0 

60 0 


0.11923 
0.12406 
Q. 12077 
0.13330 
0.13791 
0.14236 
0.14674 
0.15107 
0.15534 

0.15956 

0.16374 

0.16798 

0.17199 

0.17606 

0.18010 

0.18412 

0.18811 

0.1920S 

0.19603 

0.19996 

0.20397 


100.65 

106.39 

111.95 

117.34 

122.59 

127.71 

132.72 
137 .63 

142.45 

147.19 
151.86 

156.45 
160.99 
165.47 
169.90 
174.28 

178.63 
182.93 

187.20 

191.43 

195.63 


3. 5 

3.3 

3.1 

3.0 

2.9 
2.8 
2.7 
2.6 
2.5 

2.4 
2.4 
2.3 

2.2 
2.2 

2.1 
2.1 
2.0 
2.0 
1. 9 

1.9 
1 . 8 


INTERNAL 

ENERGY 

BTU/LB 


-83.064 

-82.754 

-80.795 

- 78.839 

-76.882 

-74.927 

-72.971 

-71.020 

-69.067 

-67.113 

-65.158 

-63.202 

-61.245 

-59.264 

-57.320 

-55.352 

-53.379 

-51.399 

- 49.412 

-47.415 

-45.40 6 
-43.389 
-41.353 
-39.300 
-37.227 
-35.129 
-33.062 
-30.841 
-28.611 
-26.334 

-24.005 

-21.607 

-19.123 

-16.531 

-13.792 

- 10.857 

-7.622 

-3.906 

0.725 

7.464 

15.993 

21.643 

28.048 

32.297 

35.693 

38.627 

41*280 

43.741 

46.063 

48.281 

50.415 

52.483 

54.497 

56.465 

58.394 

60.291 

62.159 

64.002 

65.823 

67.625 

69.411 

71.182 

72.940 

74.686 

76.422 

78.149 

79.868 

81.580 

83.286 

84.967 

86.684 

68.376 


ENTHALPY 

ENTROPY 

c v 

Cp 

BTU/LB 

BTU/L8-R 

8TU / 

L8 -R 

-8C .869 

0.50273 

0.267 

0 .396 

-8C.555 

0.53588 

0.266 

0.396 

-76.576 

0.52519 

0.262 

0.396 

-76,599 

0.54359 

0 .257 

0.395 

-74.622 

0.56117 

C .254 

0.395 

-72.645 

0.57799 

0.250 

0.395 

-70.669 

0.59412 

0.246 

0.395 

-66.693 

0)60963 

0.243 

0.395 

-66.716 

0.62454 

0.240 

0.395 

-64.739 

0 .63893 

0.237 

0.396 

-62.759 

0.65282 

0.234 

0.396 

-60.776 

0.66625 

0.231 

0.396 

-58.794 

0.67926 

0.226 

0.397 

-56.606 

0.69186 

a .225 

0.398 

-54.814 

0.70414 

0.223 

0.399 

-52.817 

0.71607 

0.221 

0.400 

-52.813 

0.72766 

0 . 218 

0.401 

-48.602 

0.73901 

0.216 

0.403 

•46.782 

0.75006 

0.214 

0.405 

-44.751 

0.76092 

0.212 

0.407 

-42.708 

0.77153 

0.210 

0.410 

-40 .651 

0.78195 

0.208 

0 .413 

-30.576 

0.79220 

0.206 

0.417 

-36.462 

0.60230 

0.204 

0.421 

-34.364 

0.61227 

0 . 202 

0.426 

-32.218 

0.62213 

0.200 

0.432 

-3C.040 

0.83191 

0. 196 

0.439 

-27.824 

0.64165 

0. 196 

0.447 

-25.532 

0.85151 

0.199 

0.462 

-23.191 

0.86136 

0.196 

0.473 

-20.790 

0.67127 

0.196 

0.487 

•18.311 

0.66128 

0.195 

0.504 

-15.737 

0.69148 

0.195 

0.527 

-13.040 

0.90195 

0.195 

0.553 

-10.177 

0.91286 

0. 195 

0.593 

-7.091 

C. 92439 

0. 196 

0.644 

-3.661 

0.93696 

0.199 

0.733 

0.325 

0.95134 

0. 203 

0.675 

5.391 

0.96927 

0.212 

1.202 

13.045 

0.99567 

0. 231 

1.970 

23.367 

1.03116 

0.231 

1.639 

30 *633 

1.05561 

0. 216 

1.147 

39.257 

1.06394 

0.196 

0.678 

45.155 

1.10266 

0. 109 

0.522 

49.935 

1.11740 

a. 182 

0.441 

54.096 

1.12963 

0.170 

0.394 

57.075 

1.14076 

0.175 

0.363 

61.390 

1.15069 

0.172 

0.341 

64.712 

1.15979 

0.170 

0.324 

67.664 

1.16625 

0. 169 

0.311 

70.939 

1.17616 

0.167 

0.300 

73.699 

1.18366 

0.166 

0.292 

76.700 

1.19079 

0.165 

0.265 

79.594 

1.19757 

0.164 

0.278 

82.352 

1.20406 

0. 164 

0.273 

65.062 

1.21029 

0.163 

0.269 

87.729 

1.21629 

0. 162 

0.265 

90.359 

1.22207 

0 . 162 

0.261 

92.957 

1.22765 

0. 161 

0.258 

95.527 

1.23306 

0.161 

0.256 

96.071 

1.23831 

0.161 

0.253 

100.592 

1.24340 

0.160 

0.251 

103.094 

1.24836 

0.160 

0.249 


105.576 

108.045 

110.499 

112.940 

115.369 

117.786 

120.196 

122.601 

124.996 


1.25318 

1.25788 

1.26247 

1.26695 

1.27132 

1.27561 

1.27980 

1.28390 

1.28793 


0. 160 
0.160 
0. 160 
0. 160 
0.159 
0.159 
0.159 

0.159 
0. 160 


0.248 

0.246 

0.245 

0.243 

0.242 

0.241 

0.241 

0.240 

0.239 


* TWO-PHASE 30UN0ARY 


VELOCITY 
OF SOUNO 
FT/SEC 


3847 
3636 
3782 
3725 
3 667 
3608 
3 547 
3465 
3423 
3359 

3295 
3229 
3161 
3 096 
3028 
2 960 
2 891 
2821 
2751 
2680 

2609 

2536 

2464 

2390 

2315 

2239 

2162 

2083 

1964 

1900 

1815 

1725 

1632 

1528 

1422 

1304 

1161 

1039 

664 

716 

650 

662 

699 

732 

760 

765 

606 

630 

650 

869 

867 

905 

921 

937 

953 

968 

982 

996 

1010 

1024 

1037 

1050 

1062 

1074 

1087 

1096 

1110 

1122 

1133 

1144 

1155 

1166 
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C-2a 


THERMODYNAMIC PROPERTIES OF OXYGEN 


970 PSIA ISOBAR 


temperature 

DENSITY 

y(DH/OV)p V<0P/DU) v -V(OP/DVJ t 

DEG. R 

LB/CU FT 

0TU/LB PSIA-CU FT/BTU PSIA 


♦ 99.208 

81.81607 

216.79 

14.599 

175942.47 

100 

81.70074 

218.31 

14 .565 

174456.11 

109 

80.95836 

215.27 

14.345 

165278.73 

110 

60.21269 

212. 19 

14.117 

156446.98 

115 

79.46339 

209.07 

13.883 

147950.61 

120 

76.71013 

205.90 

13.644 

139779.56 

125 

77.95251 

202.69 

13.396 

131923.92 

130 

77,19011 

199.42 

13.149 

124373.97 

135 

76.42246 

196.10 

12 .895 

117120.15 

140 

75.64903 

192.72 

12.637 

110153.09 

145 

74.86925 

189.26 

12.377 

103463.62 

15 0 

74.08246 

185.77 

12.115 

97042.75 

15 5 

73.26801 

162.21 

11.851 

90881.66 

160 

72.48504 

178.57 

11 .566 

64971.82 

165 

71.67268 

174.86 

11.320 

79304.60 

170 

70.94993 

171.07 

11.054 

73872.46 

175 

70.01567 

167.20 

10.789 

68666.69 

160 

69.16663 

163.24 

10 .525 

63680.43 

185 

66.30738 

159.19 

10.262 

56905.65 

190 

67.43027 

155.05 

10.000 

54335.46 

195 

66.53543 

150.81 

5.740 

49963.05 

200 

65.62070 

146.46 

9.462 

45781.97 

205 

64.66359 

142.00 

9.225 

41766.16 

210 

63.72119 

137.43 

8.97 9 

37970.02 

215 

62.73006 

132.72 

9.715 

34328.50 

220 

61.70614 

127.89 

8.461 

30657.20 

225 

60.64459 

122.93 

6.206 

27552.53 

230 

59.53952 

117.83 

7.946 

24411.99 

235 

56.37040 

113.72 

7.471 

21369.61 

240 

57.15409 

108.51 

7 . 164 

18634.36 

245 

55.87112 

103.05 

6.90 0 

16023.63 

25 0 

54.50643 

97.39 

6.596 

13568.37 

25 5 

53.03997 

91.56 

6.261 

11272.34 

26 0 

51.44624 

85.36 

5.903 

9126.63 

265 

49.66193 

78.91 

5.532 

U30.67 

270 

47.66904 

71.96 

5.097 

5332.64 

275 

45.34661 

64.64 

4.658 

3700.92 

280 

42.44970 

56.46 

4.124 

2291.32 

285 

36.49593 

47.64 

3.529 

1144.81 

29 0 

32. 16002 

39.39 

2. 807 

416.69 

295 

24.35844 

36.26 

2.515 

279.02 

300 

19.97987 

37.40 

2.526 

355.90 

310 

16.02345 

41.19 

2.559 

493.68 

320 

13.96955 

45.03 

2.571 

584.33 

33 0 

12.61129 

46.66 

2.562 

649.69 

340 

11.61093 

52.13 

2.553 

697.23 

35 0 

10.62302 

55.49 

2.542 

734.60 

360 

10.17669 

56.76 

2.530 

764.64 

37 0 

9.63187 

61.95 

2.516 

789.84 

360 

9.16242 

65.07 

2.506 

810.86 

390 

8.75150 

68.12 

2.495 

628.77 

400 

8.36718 

71.11 

2.484 

644*20 

410 

8.06077 

74.05 

2 .474 

657 .61 

420 

7.76577 

76.94 

2.464 

869.36 

430 

7.49719 

79.79 

2.455 

879.72 

440 

7.25112 

62.60 

2.44 7 

866.91 

450 

7.02444 

65 .37 

2.439 

697.11 

460 

6.81462 

88. 12 

2.431 

904.46 

470 

6.61958 

90.83 

2.424 

911.08 

460 

6.4376B 

93.52 

2 .418 

917.06 

490 

6.26723 

96.20 

2.411 

922.46 

500 

6.10726 

98.85 

2.405 

927.42 

510 

5.95662 

101.49 

2 .399 

931.93 

520 

5.61443 

104.12 

2.393 

936.06 

53 0 

5.67991 

106.73 

2.366 

939.85 

54 0 

5.55237 

109.34 

2.382 

943.35 

55 0 

5.43122 

111.94 

2.376 

946.56 

56 0 

5,31595 

114.54 

2 .371 

949.57 

570 

5.20607 

117.14 

2.365 

952.34 

580 

5.10119 

119.73 

2.360 

954.92 

590 

5.00094 

122.33 

2.354 

957.33 

60 0 

4.90496 

124.92 

2.348 

959.57 


* tmo-phase boundary 


<OV/OTL/V 

THERMAL 

VISCOSITY 

THERMAL 

DIELECTRIC 

PRANDTL 

CONDUCTIVITY 


OIFFUSIVITY 

CONSTANT 

NUMBER 

l/DEG. R 

BTU/FT-HR-R 

lb/ft-sec 

SQ FT/HR 





X IQ 5 




0.0018098 

0.11212 

42.991 

0.80346 

1.57070 

5.4658 

0.0018135 

0.11190 

42.340 

0.00346 

1.56976 

5.3939 

0.0016379 

0.11047 

30.525 

0.00345 

1.56379 

4.9674 

Q.Q018636 

0.10896 

35.003 

0.00343 

1.55782 

4.5639 

0.0016907 

0.10737 

31.902 

0.00342 

1.55163 

4.2367 

0.0019194 

0.10572 

29.109 

0.00340 

1.54582 

3.9260 

0.0019497 

0.10402 

26.673 

0.00336 

1.53979 

3.6462 

0.0019629 

0.10225 

24.406 

0.00335 

1.53374 

3.396? 

0.0020163 

0.10044 

22.365 

0.00332 

1.52767 

3.1693 

0.0020529 

0.09859 

20.525 

0.00329 

1.52156 

2 .9651 

0. 0020921 

0.09670 

10.060 

0.00326 

1.51542 

2.7814 

0.0021341 

0.09479 

17.374 

0.00323 

1.50924 

2.6164 

0. 0021793 

0.09202 

16.020 

0.00319 

1.50302 

2.4663 

0.0022281 

0.09004 

14.814 

0.00315 

1.49675 

2.3357 

0. 0022609 

0.06804 

13.720 

0 .0031 1 

1,49042 

2.2173 

0.0023382 

0.08661 

12.733 

0.00306 

1.464C3 

2.112C 

0.0024007 

0,06477 

11.642 

0.00302 

1.47757 

2.0166 

0.0024690 

0. 08272 

11.039 

0.00297 

1.47103 

1 .9363 

0.0025441 

0.06064 

10.313 

0.00292 

1.46440 

1.8645 

0. 0026266 

0.07656 

9.657 

0.00286 

1.45767 

1.8024 

0.0027165 

0.07647 

9.064 

0.00260 

1.45062 

1.7494 

0*0026207 

0.07437 

8.527 

0.00274 

1.44364 

1.7053 

0.0029350 

0.07225 

6.041 

0.00266 

1.43672 

1.6698 

0. 0030636 

0.07013 

7.600 

0.00261 

1.42942 

1.6425 

0.0032099 

0.06600 

7.196 

0.00254 

1.42194 

1.6236 

0.0033766 

0*06505 

6.633 

0.00247 

1.41423 

1.6132 

0.0035691 

0.06369 

6.499 

0.00239 

1.40627 

1 .6117 

0.0037927 

0.06152 

6.193 

0.00231 

1.39602 

1.6196 

0.0040624 

0.05930 

5.906 

0.00220 

1.36932 

1.6570 

0.0043564 

0.05709 

5.691 

0.00211 

1.36031 

1.6966 

0.0047254 

0.05405 

5.460 

0.00202 

1.37065 

1.7514 

0.0051769 

0.05256 

5.263 

0.00191 

1.36063 

1.6163 

0.0057525 

0.05027 

5.039 

0.00180 

1.35012 

1.9005 

O.OC64752 

0.04790 

4.605 

0.00166 

1.33655 

1.9957 

0.0075199 

0.04545 

4.556 

0.00154 

1.32561 

2.1423 

0.0069476 

0.04200 

4.294 

0.00140 

1.31153 

2.3212 

0.0113366 

0*04060 

4.002 

0.00122 

1.29466 

2.5956 

0.0154962 

0.03929 

3.666 

0.00186 

1.27446 

2.9366 

0.0251164 

0.03050 

3.252 

0.00063 

1.24697 

3.6537 

0.0500115 

0.03700 

2.605 

0.00060 

1.20369 

5.0369 

0.0506939 

0*03266 

2.120 

0.00073 

1.15195 

4.2974 

0.0306673 

0.02662 

1.061 

0.00116 

1.12355 

2.6663 

0.0164701 

0.02124 

1.665 

0.00195 

1.09630 

1.9138 

0.0116021 

0.01920 

1.502 

0.00263 

1.06535 

1.5491 

0.0090666 

0.01014 

1.537 

0.00326 

1.07664 

1.3461 

0.0075672 

0.01754 

1.511 

0.00363 

1.07060 

1.2236 

0.0065456 

0.01717 

1.497 

0.00437 

1.06571 

1.1396 

0.0056010 

0.01695 

1.409 

0.00466 

1.06171 

1.0782 

0.0052309 

0*01679 

1.406 

0.00536 

1.05634 

1.0326 

0.0047787 

0.01670 

1.40 7 

0.00566 

1.05544 

0.9968 

0.0044101 

0.01666 

1*491 

0.00634 

1.05291 

0.9677 

0.0041031 

0.01666 

1.497 

0.00661 

1.05067 

0.9435 

0.0036429 

0.01669 

1.504 

0.00726 

1.04667 

0.9231 

0.0036192 

0.01674 

1.513 

0.00774 

1.04666 

0.9057 

0.0034245 

0.01602 

1.523 

0.00621 

1.04521 

0.6906 

0.0032534 

0.01690 

1.533 

0.00667 

1.04371 

0.6775 

0.0031016 

0.01700 

1.545 

0.00914 

1.04232 

0 .6660 

0.0029659 

0.01711 

1.557 

0.00961 

1.0 4104 

0.6559 

0.0028436 

0.01723 

1.569 

0.01006 

1.03965 

0.8466 

0.0Q27332 

0.01736 

1.502 

0.01055 

1.03674 

0.6366 

0.0026325 

0.01749 

1.595 

0.01102 

1.03770 

0.6316 

0.0025404 

0.01763 

1.609 

0.01149 

1.03673 

0.6251 

0.0024557 

0.01773 

1.623 

0 .01195 

1.03561 

0.6210 

0.0023775 

0.01709 

1.637 

0.01243 

1.0 3495 

0.6152 

0.0023051 

0.01006 

1.651 

0.01292 

1.03413 

0.6100 

0.0022376 

0.01022 

1.666 

0.01341 

1.03335 

0 .6053 

0.0021750 

0.01030 

1.600 

0.0139T 

1.03262 

0.6011 

0.0021163 

0.91055 

1.695 

0.01440 

1.0 3192 

0.7973 

0.0020613 

C. 01072 

1.710 

0 .01469 

1.03125 

0.7936 

0. QO 200 95 

0.01009 

1.724 

0.01539 

1.03062 

B .7906 

0.00196C6 

0.01906 

1.739 

0.01569 

1.03001 

0.7860 

0.0019147 

0.01923 

1.754 

0.01639 

1.02943 

0.7655 
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G-2a 


thermodynamic properties op oxygen 


980 PSIA ISOBAR 


TEMPERATURE 

VOLUME 

ISOTHERM 

derivative 

ISOCHORE 

DERIVATIVE 

INTERNAL 

ENERGY 

ENTHALPY 

ENTROPY 

C P 

VEL OCITY 
OF SOUND 

DEG. « 

CU FT/LB 

CU FT-PSIA/IB 

PSIA/R 

9TU/L9 

BTU/LB 

BTU/L8-R 

BTU / LB -R 

FT/SEC 


• 99 . 

222 0.01222 

2151.02 

316.4 

- 83.061 

- 60.845 

0.53275 

0.267 

0.396 

3047 

100 

0.01224 

2136.19 

316.4 

- 62.758 

- 80.537 

P . 5 U 584 

0.266 

0.396 

3039 

105 

0.01235 

2042.43 

303.6 

- 60.799 

- 78.558 

0.52515 

0.252 

0.396 

3701 

110 

0.01247 

1951.31 

291.6 

- 76.043 

- 76 . 58 C 

0.54355 

0.257 

0.395 

3726 

115 

0.01258 

1862. 80 

279.6 

- 76.667 

- 74.603 

0.56112 

0.254 

0.395 

3660 

120 

0.01270 

1776.62 

266.3 

- 74.931 

- 72.627 

0.57795 

0.250 

0.395 

3608 

12 5 

0.01283 

1693.32 

257.3 

- 72.979 

- 70.651 

0.59406 

0.246 

0.395 

3 548 

130 

0.01295 

1612.24 

246.6 

- 71.026 

- 66.675 

0.60950 

C .243 

0.395 

3486 

135 

0.01308 

1533.52 

236.2 

- 69.073 

- 66.699 

0.62450 

0.240 

0.395 

3423 

140 

0.01322 

1457. 11 

226.2 

- 67.120 

- 64.721 

0.63606 

0 . 237 

0.396 

3360 

145 

0.01336 

1382.94 

216.5 

- 65.166 

- 62.762 

0.65277 

C .234 

0.396 

3295 

is a 

0.31350 

1310.96 

207.2 

- 63.213 

- 60.761 

0.66620 

0.231 

0.396 

3230 

155 

0*01364 

1241.11 

196.1 

- 61.253 

- 58.777 

0.67921 

0.226 

0.397 

3164 

16 0 

0.01379 

1173.34 

109.4 

- 59.293 

- 56.790 

0.69163 

0.225 

0.398 

3097 

165 

0*01395 

1107.58 

160.9 

- 57.330 

- 54.796 

C . 70400 

0.223 

0.399 

3029 

120 

0.01411 

1043.77 

172.6 

- 55.362 

- 52.601 

0.71600 

3.221 

0.400 

2 961 

125 

0.01428 

981.67 

164.9 

- 53.389 

- 50.796 

0. 72762 

0.218 

0.401 

2 892 

18 0 

0.01446 

921.81 

157.3 

- 51.410 

- 48.767 

0.73695 

0.216 

0.403 

2 823 

185 

0.01464 

663.54 

149.9 

- 49.424 

- 46.766 

0.75001 

0.214 

0.405 

2752 

19 0 

0.01483 

887.01 

142.6 

- 47.426 

- 44.736 

0.76064 

0.212 

0.407 

2682 

19 5 

0.01503 

752.16 

135.9 

- 45.422 

- 42.695 

0.77146 

0.210 

0.410 

2610 

200 

0.01524 

696.94 

129.2 

- 43.403 

- 40.636 

0.78187 

0.208 

0.413 

2538 

205 

0.01546 

647.30 

122.7 

- 41.370 

- 38.565 

0.79212 

0.206 

0.417 

2465 

210 

0. 01569 

597.20 

116.4 

- 39.318 

- 36.471 

0.63221 

0.204 

0 .421 

2392 

215 

0.01594 

546.60 

110.3 

- 37.247 

- 34.355 

0.81217 

0.202 

0.426 

2317 

22 0 

0.01620 

501.46 

104.3 

- 35.150 

- 32.211 

0.82203 

0.200 

0.432 

2241 

225 

0.01648 

455.76 

96.4 

- 33.026 

- 30.034 

0.63160 

0 . 198 

0.430 

2164 

230 

0.31679 

411.46 

92.7 

- 30.667 

- 27.620 

0.64153 

0 . 196 

0.446 

2005 

235 

0.01712 

367 .57 

66*9 

- 26.638 

- 25.531 

0*65136 

0 . 199 

Q . 461 

1907 

240 

0.01749 

327.52 

61.3 

- 26.366 

- 23.193 

0.66122 

0.198 

0.472 

1903 

245 

0.31789 

266.34 

75 . 9 

- 24.041 

- 20.795 

0. 67111 

0 . 196 

0.466 

1019 

250 

0.01833 

250.53 

70.4 

- 21.646 

- 18.321 

0.88111 

0.195 

0.503 

1729 

25 5 

a . 01884 

214.19 

65.0 

- 19.171 

- 15.753 

0.89128 

0 . 195 

0.525 

1637 

26 0 

0.01942 

179.14 

59.3 

- 16.566 

- 13.065 

0.90172 

0.195 

0.551 

1533 

265 

0.02010 

145.35 

53.9 

- 13.661 

- 10.214 

0.91258 

0.195 

0.591 

1428 

220 

0*02093 

113.71 

40 . 0 

- 10.963 

- 7.145 

0.92405 

U . 196 

0.639 

1310 

225 

0.02199 

83.59 

42.3 

- 7,737 

- 3.746 

0.93652 

0.196 

0.725 

1190 

28 0 

0.02346 

56.04 

35.9 

- 4.074 

0.163 

0.95368 

0.202 

0.859 

1053 

285 

0.02576 

31.62 

29.3 

0.433 

5.107 

0.96010 

0.210 

1.155 

099 

290 

0.03039 

14.46 

21.6 

6.606 

12.322 

0.99318 

0.228 

1.833 

733 

29 5 

0.03963 

11.39 

14 . 8 

15.124 

22 .315 

1.02735 

0 . 231 

1.078 

655 

300 

0.04866 

17.21 

11.3 

21.034 

29.664 

1.05274 

0.217 

1.196 

662 

310 

0.36116 

30.17 

8.3 

27.661 

38.779 

1 • 08202 

0.199 

0.695 

699 

320 

0.07037 

41.24 

6.9 

32.025 

44.795 

1.10114 

0.189 

0.531 

732 

330 

0.07809 

51.00 

6.0 

35.472 

49.642 

1.11607 

0 . 183 

0.446 

760 

34 0 

0.38490 

59.56 

5.4 

36.436 

53.645 

1.12862 

0.178 

0.398 

785 

35 0 

0.09115 

67.45 

4.9 

41.113 

57.654 

1.13966 

0.175 

0.366 

608 

36 0 

0.09699 

74.77 

4.5 

43.591 

61.192 

1.14963 

0.172 

0.343 

830 

320 

0.10252 

61.65 

4 . 2 

45.927 

64.532 

1.15878 

0.171 

0.326 

650 

38 0 

0.10781 

66.18 

3.9 

46.155 

67.719 

1.16729 

0.169 

0.312 

669 

390 

0.11290 

94.40 

3.7 

50.299 

70.707 

1.17525 

0.168 

0.302 

807 

40 0 

0.11783 

100.36 

3.5 

52.375 

73.758 

1.18276 

0.166 

0.293 

905 

410 

0.12263 

106.14 

3.3 

54.395 

76 .646 

1.16991 

0.165 

0.205 

921 

420 

0.12730 

111.72 

3.2 

56.366 

79.470 

1.19671 

0 . 165 

0.279 

937 

430 

0.13186 

117.13 

3. 1 

56.303 

62.236 

1.20322 

0 . 164 

0.274 

953 

440 

0.13637 

122.40 

2.9 

60.204 

64.952 

1.29946 

0.163 

0.269 

966 

450 

0.14379 

127 .54 

2.8 

62.076 

57.625 

1.21547 

0.162 

0 .265 

982 

460 

0.14514 

132.56 

2.7 

63.922 

90.260 

1.22126 

0.162 

0.262 

996 

470 

0.14943 

137.49 

2.6 

65 . 74 7 

92.663 

1.22666 

0 . 161 

0.259 

1010 

480 

D . 15366 

142.32 

2.5 

67.552 

95.437 

1.23226 

0 . 161 

0.256 

1024 

490 

0.15785 

147. 07 

2.5 

69.341 

97.965 

1.23754 

3.161 

0.254 

1037 

500 

0.16199 

151.75 

2.4 

71.114 

100.511 

1.24264 

0.160 

0.251 

1050 

510 

0.16610 

156.35 

2.3 

72.674 

103.016 

1.24760 

0.160 

0.250 

1062 

520 

0.17017 

160.90 

2.3 

74.622 

105.502 

1.25243 

0. 160 

0 .248 

1075 

530 

0.17421 

165.39 

2.2 

76 . 36 ] 

107 .973 

1.25713 

0 . 160 

0.246 

1087 

540 

0.17821 

169.83 

2.1 

78.069 

llu .429 

1.26172 

0.160 

0.245 

1099 

550 

0.18220 

174.23 

2.1 

79 . 61 J 

112.673 

1.26621 

0.160 

0.244 

1111 

560 

0.16615 

178.58 

2.9 

61.521 

115.304 

1.27059 

C .159 

0.243 

1122 

570 

0 * 190 0 9 

162.69 

2 . 0 

63.231 

117.726 

1.27460 

0.159 

0.242 

1133 

550 

0.19400 

187.16 

1.9 

84.933 

120.136 

1.27907 

0 . 159 

0.241 

1144 

590 

0.19790 

191.41 

1.9 

66.631 

122.543 

1.28316 

0 . 159 

0.240 

1155 

600 

• TWO 

0.20177 

-PHASE 30UN0ARY 

195.62 

1.9 

68.324 

124.940 

1.28721 

0.160 

0.239 

1166 
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C-2a 


THERMODYNAMIC PROPERTIES OF OXYGEN 


9®0 PS I A ISOBAR 


TEMPERATURE 

OENSITY 

V(OM/OV> p 

VOP/DUJy 

-v<op/dv> t 

IDV/OTyv 

THERMAL 

VISCOSITY 

thermal 

DIELECTRIC 

ppanotl 





:onouctivity 


oiffusivitv 

constant 

NUMBER 

OEG. 

R 

LB/CU FT 

BTU/L0 

PSIA-0U FT/BTU PSIA 

1 / DEG. R 

BTU/FT-MR-R 

LB/FT-SEC 
X iO 5 

SQ FT/HR 



* 99. 

222 

81.82063 

218.84 

14.599 

175996.15 

0.0016092 

0.11212 

43.005 

0.00346 

1.57072 

5.4671 

100 


81.70542 

218.38 

14.565 

174538.41 

0.0016129 

0.11191 

42.374 

0.00346 

1.56900 

5.3965 

105 


80.96326 

215.34 

14.345 

165361.42 

0.9018373 

0.11046 

38.549 

0.00345 

1.56303 

4.9698 

110 


80.21781 

212.26 

14 .116 

156530.07 

0.0016629 

C. 10697 

35.105 

0.00344 

1.55786 

4.5861 

115 


79.46876 

209.14 

13.684 

146034.11 

0.0016900 

0.10739 

32.003 

0.00342 

1.55167 

4.2407 

120 


78.71576 

205.98 

13 .644 

139663.48 

0.0019166 

0.10574 

29.208 

0.00340 

1.54586 

3.9299 

125 


77.95842 

202.76 

13.399 

132008.27 

0.0019469 

Q. 10403 

26.691 

0.0033e 

1.53984 

3 .6499 

130 


77.19631 

199.50 

13 .149 

124456.76 

0.0019610 

0.10227 

24.424 

0.00335 

1.53379 

3.3978 

135 


76.42898 

196.18 

12.695 

117205.39 

0.0020153 

0.10046 

22.361 

0.00332 

1.52772 

3.1708 

140 


75.65589 

192.80 

12.636 

110236.60 

0.0020518 

0.39861 

20.541 

0.00329 

1.52162 

2.9665 

145 


74.87649 

189.37 

12.376 

103549.61 

0. OC 20909 

0.09672 

18.682 

0.00326 

1.51546 

2.7827 

150 


74.09012 

185.87 

12.115 

97129.42 

0.0021328 

0.09480 

17.368 

0.00323 

1.50930 

2.6176 

155 


73.29607 

182.30 

11 .851 

90966.86 

0.0021778 

0.09264 

16.041 

0.00319 

1.50309 

2.4694 

160 


72.49357 

178.67 

11.586 

85C59.52 

0.C022265 

0.09066 

14.626 

0.00315 

1.49662 

2.3367 

16 5 


71.68171 

174.96 

11 .321 

79393.04 

0. 0 U 22791 

0.06666 

13.731 

0.00311 

1.49049 

2.2162 

170 


70.85952 

171.18 

11.055 

73961.26 

0.0023363 

0.08684 

12.744 

0.00306 

1.46411 

2.1128 

175 


70.02586 

167.31 

10.790 

66756.27 

0.0023985 

0.06460 

11.653 

0.00302 

1.47765 

2.0193 

100 


69.17949 

163.36 

10.526 

63770.41 

0.0024666 

0.06274 

11.046 

0.00297 

1.47112 

1.9369 

185 


68.31897 

159.32 

10.263 

56996.26 

0.0025414 

0.06067 

10.322 

0.00292 

1.46449 

1.6650 

190 


67.44267 

155.18 

10 .002 

54426.73 

0.0026236 

0.07659 

9.666 

0.00266 

1.45776 

1.8027 

195 


66.54873 

150.95 

9.742 

50055.03 

0.0027151 

0.07650 

9.072 

0.00280 

1.45092 

1.7497 

200 


65.63502 

146.61 

9.484 

45674.63 

0.0026168 

0.07440 

8.535 

0.00274 

1.44395 

1.7055 

20 5 


64.69906 

142.15 

9.226 

41679.57 

0.0029305 

0.07229 

6.049 

0.00266 

1.43663 

1.6698 

210 


63.73795 

137.58 

6.973 

36064.22 

0.0030567 

0.07017 

7.607 

a. 00262 

1.42955 

1.6424 

215 


62.74831 

132.89 

8.720 

34423.52 

0.0032039 

0.96604 

7.206 

0.00255 

1.42207 

1.6233 

220 


61.72611 

128.07 

6.466 

30953.07 

0 • CO 33697 

Q. 06590 

6.640 

0.0 0247 

1.41436 

1.6126 

225 


60.66657 

123.12 

8.211 

27649.27 

0.0035606 

Q. 06374 

6.506 

0.00240 

1.40644 

1.6106 

230 


59.56387 

118.03 

7.952 

24509.62 

0.0037625 

0.06157 

6.200 

0.00232 

1.39620 

1.6184 

235 


58.39766 

113.93 

7.478 

21465.04 

0.0040499 

0.35936 

5.915 

0.00220 

1.38952 

1.6554 

240 


57.18469 

108.74 

7.192 

18729.41 

0.0043416 

0.05714 

5.697 

0.00212 

1.36054 

1.6943 

245 


55.90589 

103.30 

b .906 

16120.11 

0.0047056 

0.05491 

5.466 

0.00202 

1.37110 

1.7483 

250 


54.54647 

97.66 

S.605 

13665.75 

0.0051505 

0.05265 

5.269 

0.00192 

1.36112 

1.8124 

255 


53.08684 

91.87 

6.293 

11370.47 

0.0057182 

0.05035 

5.046 

0.00161 

1.35046 

1.8954 

260 


51.50234 

85.70 

5.917 

9225.97 

0.0064256 

0.04799 

4.613 

0.00169 

1.33695 

1.9863 

265 


49.75117 

79.30 

5.551 

7231.09 

0.0074475 

0.04555 

4.568 

0.00155 

1*32631 

2.1323 

270 


47. 77771 

72.42 

5.119 

5433.03 

0.0086300 

0.04299 

4.306 

0.00141 

1.31216 

2.3054 

275 


45.46968 

65.18 

4 .666 

3601.03 

0.0111210 

0.04075 

4.017 

0.00124 

1.2 9574 

2.5726 

280 


42.63151 

57.13 

4.163 

2389.07 

0.0150304 

0.03934 

3.687 

0.00107 

1.27574 

2.6971 

285 


38.82095 

48.70 

3.586 

1235.12 

0.0237169 

0.03846 

3.265 

0.00086 

1.24921 

3.5521 

290 


32.91087 

40.32 

2.660 

475.69 

0.0454601 

0.03778 

2.746 

0.00063 

1.20682 

4.7968 

295 


25.23489 

36.51 

2.535 

267.50 

0.0514406 

0.03328 

2.178 

0.00Q7C 

1.15769 

4 .4245 

30 0 


20.55110 

37.39 

2.534 

353.75 

0.0319922 

0.02729 

1.695 

0.00111 

1.12723 

2,9900 

310 


16.35141 

41.07 

2.565 

493.25 

0.0169247 

0.02156 

1.662 

0.00190 

1.10036 

1 .9529 

320 


14.21033 

44. 69 

2.577 

585.97 

0.0116238 

0.01940 

1.594 

0.00257 

1.36666 

1.5704 

330 


12.80640 

48.53 

2.567 

653.06 

0.0091977 

0.01628 

1.547 

0.00320 

1.07806 

1 .3596 

340 


11.77812 

52.00 

2.558 

701.73 

0.0076536 

0.01765 

1.520 

0.00377 

1.07164 

1.2332 

350 


10.97081 

55.36 

2.54 7 

739.95 

0.0066060 

0.01727 

1.504 

0.00430 

1.06663 

1.1469 

360 


10.31029 

58.64 

2.535 

770.87 

0.0056480 

0.01703 

1.496 

0.00482 

1.06253 

1 .0840 

370 


9. 75408 

61.63 

2.523 

796.41 

0.0052676 

0.01687 

1.492 

0.00531 

1.05909 

1.0375 

380 


9.27562 

64.96 

2.510 

817.88 

0.0046062 

0.01677 

1.493 

0.00579 

1.05614 

1.0008 

390 


8.85727 

68.01 

2.499 

636.17 

0.0044343 

0.01673 

1.496 

0.00626 

1.05356 

0.9711 

40 0 


8.48666 

71.01 

2.486 

651.91 

0.Q041232 

0.31672 

1.502 

0.00673 

1*05128 

0.9464 

410 


8.15487 

73.95 

2.477 

665.59 

0.0038599 

Q. 01675 

1.509 

0 .00719 

1.04924 

0.9257 

420 


7.85519 

76.65 

2.468 

877.58 

0.0036338 

0.01600 

1.517 

0.00766 

1.04741 

0.9080 

430 


7.58249 

79. 70 

2.456 

866.14 

0. 00 34371 

Q. 01687 

1.527 

0.00612 

1.04574 

0.8927 

440 


7.33276 

82.51 

2.450 

897.51 

0.0032644 

0.01695 

1.537 

0.00656 

1.04421 

0.8794 

450 


7.10280 

65.29 

2.44 2 

905.87 

0.0031113 

0 .01705 

1.546 

0.00904 

1.04280 

0.8677 

460 


6.89001 

86 .03 

2.435 

913.36 

0.0029744 

0.01715 

1.560 

a. 00951 

1.04150 

0.8574 

470 


6.69228 

90. 75 

2.426 

920.10 

0.0028514 

0.01727 

1.573 

0.00997 

1.0 4029 

0 .6483 

480 


6.50783 

93.45 

2.421 

926.19 

0.0027400 

0.01740 

1.566 

0.01044 

1.03917 

0 .8401 

490 


6.33520 

96.12 

2.414 

931.72 

0.0026366 

0.01753 

1.599 

0.01091 

1.03812 

0.6326 

500 


6.17313 

96. 78 

2.406 

936.75 

O.OC2S456 

0.01766 

1.612 

0.01136 

1.03713 

0.8263 

510 


6.02056 

101.42 

2.402 

941.34 

0.0024606 

0.01777 

1.626 

Q. 01133 

1.03620 

0.6221 

520 


5.87656 

104.05 

2.396 

945.55 

0.0023620 

0.01793 

1.64a 

a. 01231 

1.03532 

0 .8162 

530 


5.74035 

106.67 

2.391 

949.41 

0.0023092 

0.01609 

1.654 

0.01279 

1.03450 

0.8109 

540 


5.61124 

109.28 

2.365 

952.97 

0.0022415 

0.01825 

1.666 

0.01326 

1.03371 

0 .8061 

550 


5.48861 

111.66 

2.379 

956.26 

0.0021765 

0.01642 

1.68 3 

0.01377 

1.03297 

0.8019 

560 


5.37194 

114.46 

2.374 

959.31 

0.0021195 

0.01856 

1.698 

0.01426 

1.03226 

0 .7980 

570 


5.26075 

117.08 

2.366 

962.13 

0.0020642 

0.01675 

1.712 

a .01475 

1.03158 

0.7946 

580 


5.15462 

119.67 

2.362 

964.76 

0.0020122 

0.01692 

1.727 

0.01524 

1.03094 

0.7914 

590 


5.05318 

122.27 

2.357 

967.21 

0.0019633 

0.01909 

1.742 

0.01574 

1.03032 

0.7866 

600 


4.95610 

124. 86 

2.351 

969.50 

0.0019171 

0.01926 

1.757 

0 .01623 

1.02974 

0.7661 


* two-phase boundary 
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C-2a 


THERMO OYNAHIC PROPERTIES OF OXYGEN 


990 PSIA ISOBAR 


TEMPERATURE 

VOLUME 

isotherm 

DERIVATIVE 

ISOCHORE 

DERIVATIVE 

internal 

ENERGY 

enthalpy 

Entropy 

c v Cp 

VELOCITY 
OF SOUND 

OEG. R 

cu ft/lb 

CU FT-PSIA/LB 

PSIA/R 

0TU/L9 

0TU/LB 

8TU/L8-R 

0TU / L 8 -R 

FT/SEC 


* 99.23b 

0.01222 

2151.64 

318.4 

-63.061 

-60.621 

0.50276 

0. 267 

0.396 

3040 

100 

0.01224 

2137.06 

316.5 

-82.762 

-80.516 

0.59560 

0 . 266 

0.396 

3 639 

105 

a. 01235 

2043.32 

303.9 

-60.604 

-76.540 

0.52511 

0 . 262 

D.396 

3704 

110 

0 .01247 

1952.22 

291.6 

-78.047 

-76.562 

0.54351 

0. 256 

0.395 

3727 

115 

0.01259 

1663.72 

279. 6 

-76.692 

-74.505 

0.56106 

0.254 

0.395 

3660 

120 

0.01270 

1777.76 

266.4 

-74.930 

-72.609 

0.57790 

3.250 

0 .395 

3609 

125 

0.U293 

1694.27 

257.3 

-72.905 

-70.633 

0*5940 3 

0 . 246 

0.395 

3549 

130 

0.01295 

1613.21 

246.6 

-71.032 

-68.657 

0.60953 

0.243 

0.395 

3467 

135 

0.31309 

1536.50 

236.2 

-69.079 

-66.661 

0.62445 

0.240 

0.395 

3424 

IV 0 

0.01322 

1456.11 

226.2 

-67.126 

-64.704 

0.63063 

0.237 

0.396 

3361 

145 

0.31335 

1363.96 

216.6 

-65.173 

-62.725 

0.65272 

0.234 

0.396 

3296 

15 0 

0.01350 

1312.00 

207.2 

-63.216 

-60.744 

0.66615 

C. 231 

0.396 

3231 

15 5 

0.01364 

1242.17 

190.2 

-61.261 

-50.760 

0.67915 

0.225 

0.397 

3165 

160 

0.31379 

1174.41 

169.6 

-59.30 2 

-56.773 

0.69177 

0 . 226 

0.396 

3098 

16 5 

0.01395 

1106.67 

161. Q 

-57.339 

-54.762 

0.70402 

0.223 

0.399 

3 030 

170 

0.01411 

1044.88 

172.9 

-55.372 

-52.705 

0.71594 

0. 221 

0.400 

2962 

175 

0.31428 

963.00 

165.0 

-53.400 

-50.763 

0.72755 

0. 216 

0.401 

2 093 

190 

0.01445 

922 . 97 

157.6 

-51.422 

-48.772 

0.73866 

0.216 

0.403 

2 024 

185 

0.01463 

664.72 

150.0 

•69.436 

-46.753 

0.74995 

0.214 

0.405 

2754 

190 

0.01482 

606.21 

142.9 

- 47.662 

-44.724 

0.76077 

0.212 

0 .407 

2603 

195 

0.01502 

753.39 

136.0 

-45.436 

-42.662 

0.77130 

0. 210 

0.410 

2612 

29 0 

0.31523 

700.19 

129.3 

-43.419 

-40.626 

0.76179 

0. 206 

0.413 

2540 

205 

0.01545 

668.59 

122.8 

-41.366 

-38.553 

0.79203 

0.206 

0.416 

2 467 

210 

0.01569 

598.52 

116.5 

-39.336 

-36.461 

Q. 63212 

0. 204 

0.421 

2393 

215 

0.01593 

549.95 

110.4 

-37.266 

-34.345 

0.61206 

0.202 

0.426 

2319 

220 

0.31620 

502.65 

104.6 

-35.172 

-32.203 

0.62193 

0.200 

0.431 

2243 

225 

0.01648 

457.19 

90.6 

-33.049 

-30.028 

0.63170 

0. 196 

0.436 

2167 

230 

0.31676 

412.95 

92.6 

-30.692 

-27,816 

0.64141 

0.196 

0.446 

2066 

235 

0.31712 

369.03 

67.1 

-20.667 

-25.529 

0.65125 

0 . 199 

0.461 

1909 

240 

0.01748 

329.01 

61.5 

-26.396 

-23.194 

0. 06106 

0 . 198 

0.472 

1906 

245 

0.01798 

269.66 

76. 0 

-24.077 

-20.800 

0.87095 

0 . 196 

0.465 

1021 

250 

0.01632 

252.13 

70.5 

-21.669 

-18 .331 

0.86093 

0 . 195 

0.502 

1732 

255 

0.01662 

215.64 

65.2 

-19.219 

-15.766 

0*89100 

0. 195 

0.524 

1641 

260 

0.01940 

160*67 

59.5 

-16.644 

-13.069 

0.90149 

0.195 

0.549 

1537 

265 

0.32007 

167.15 

54.1 

-13.929 

-10.249 

0.91230 

0.195 

0.566 

1434 

27 0 

0.32089 

115.60 

46.2 

-11.028 

-7.196 

0.92371 

0.196 

0.635 

1317 

275 

0.02194 

65 « 5b 

62.6 

-7.049 

-3.828 

0.93606 

0. 196 

0.717 

1190 

290 

0.02336 

56.06 

36.3 

-4.236 

0.046 

0.95003 

0.202 

0.844 

1061 

295 

0.02556 

33.67 

29.8 

0.156 

4.844 

0.96701 

0.209 

1.114 

914 

290 

0.32979 

16.05 

22.4 

6.220 

11.682 

0.99078 

0.226 

1.714 

751 

295 

Q. 03630 

11.50 

15.6 

14.270 

21.291 

1.02363 

0.231 

1.693 

661 

30 0 

0 . 04730 

16.66 

11.7 

20.411 

29.082 

1.04984 

0.216 

1.245 

664 

310 

0.05993 

29.53 

6.6 

27.306 

38.295 

1.08010 

0.200 

0.712 

699 

32 0 

0.36916 

40.65 

7.1 

31.749 

44*431 

1.09960 

0.190 

0.539 

732 

330 

0.07690 

50.46 

6.1 

35.249 

49.347 

1.11474 

0.163 

0.451 

759 

34 0 

0.06371 

59.11 

5.5 

36.248 

53.593 

1.12742 

0.176 

0 .401 

785 

35 0 

0.06993 

67.03 

5.0 

40.946 

57.432 

1.13655 

0.175 

0.366 

606 

360 

0.0 95 75 

74.36 

4.6 

43.441 

60.993 

1.14859 

0.173 

0.345 

630 

37 0 

0.10125 

61.30 

4.3 

45.791 

64.351 

1.15779 

0.171 

0.327 

850 

390 

0.10650 

67.65 

4. 0 

46.029 

67.554 

1.16633 

0.169 

0.314 

669 

390 

0.11157 

94.11 

3.6 

50.162 

70.634 

1.17433 

0 . 166 

0.303 

667 

40 0 

0.11646 

109.11 

3.6 

52.266 

73.616 

1.18188 

0.166 

0.294 

905 

410 

0.12122 

105.90 

3.4 

54.292 

76.515 

1.18904 

a . 165 

0.266 

921 

420 

0.12567 

111.49 

3.2 

56.272 

79.346 

1.19586 

0. 165 

0.260 

937 

43 0 

0.13041 

116. 92 

3.1 

56.211 

82.119 

1.20238 

0. 164 

0.275 

953 

44 0 

0.13487 

122.21 

3.0 

60.117 

84.641 

1.20664 

0. 163 

0.270 

966 

45 0 

0.13925 

127.36 

2.9 

61.993 

67.520 

1.21466 

0.163 

0.266 

982 

46 0 

0.14356 

132.40 

2.8 

63.043 

90.161 

1.22047 

0.162 

0.262 

997 

470 

0.14762 

137.34 

2.7 

65.671 

92.769 

1.22606 

0.162 

0.259 

IClt 

48 0 

0.15202 

142.19 

2.6 

67.479 

95.347 

1.23151 

0.161 

0.256 

1024 

490 

0.15617 

146.95 

2.5 

69.270 

97.900 

1.23677 

0.161 

0.254 

1037 

500 

0.16026 

151.66 

2.4 

71.046 

100.429 

1.24166 

0. 160 

0.252 

1050 

510 

0.16435 

156.26 

2.3 

72.606 

102.937 

1.24664 

0 . 160 

0.250 

1063 

520 

0.16639 

160.62 

2.3 

74.558 

105.427 

1.25166 

0.160 

0.246 

1075 

530 

0.17239 

165.32 

2.2 

76.298 

107.901 

1.25639 

0. 160 

0.247 

1067 

540 

0.17636 

169.77 

2.2 

76.029 

110.360 

1.26099 

0.160 

3.245 

1099 

550 

0.16031 

174.17 

2.1 

79.751 

112.606 

1.26546 

0 . 160 

0.244 

1111 

560 

0.16423 

176.53 

2.1 

61.466 

115.240 

1.26966 

0 . 159 

0.243 

1122 

570 

0.18613 

162.65 

2.0 

63.175 

117.664 

1.27415 

0.159 

0.242 

1134 

590 

0.19201 

187.13 

2.0 

64.679 

120.076 

1.27535 

<3.159 

0.241 

1145 

590 

0.19507 

191.38 

1. 9 

66.577 

122.465 

1.26246 

0 . 159 

0.240 

1156 

6 J D 

0.19971 

195.60 

1.9 

06.272 

124.663 

1.29650 

0 . 159 

0.24Q 

1167 
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G-2a 


THERMODYNAMIC PROPERTIES OF OXYCcN 


990 PSIA ISOBAR 


TEMPERATURE 

DENSITY 

V (DH/OV>_ 

V (0 P / DU) 

- V < DP/ D V ) 

tOV/OT) /V 

Thermal 

VISCOSITY 

THERMAL 

DIELECTRIC 

pranotl 



r 

V 

T 

p CONDUCTIVITY 

DIFFUSIVITY 

CONSTANT 

NUMdER 

DEG. R 

LB/CU FT 

BTU/LB 

PSIA-CU FT/BTU PSIA 

l/OEG. R 

btu/ft-hr-r 

L 9/FT -S£C 
X 10 5 

SQ FT/HP 



* 99.236 

81.82319 

218.90 

14.598 

176053.62 

0.0018087 

0.11213 

43.020 

a. 00346 

1.57074 

5.4633 

100 

81.71010 

218.44 

14.565 

17462C .70 

0.0016123 

0.11192 

42.399 

0.00346 

1.56963 

5.3990 

109 

80.96816 

215.41 

14.345 

165444.10 

0.0018366 

0.11049 

36.573 

0.00345 

1.56367 

4.9722 

110 

80.22294 

212,33 

14 . 118 

156613.14 

0.0016622 

0.10896 

35.126 

0.00344 

1.55790 

4.5883 

115 

79,47413 

209.21 

13.884 

148117.60 

0.0016692 

0.l574r 

- 32.024 

0.00342 

1.55191 

4.2428 

120 

76.72139 

206. C5 

13 .644 

139947.38 

0 . C 0 19177 

0.10575 

29.223 

o.oa34r 

1.54591 

3.9318 

125 

77.96432 

202.84 

13.399 

132092.60 

0.0019460 

0.10404 

26.710 

0*00336 

1.53909 

3.6*17 

130 

77.20251 

199.56 

13 .149 

124543.52 

0.0019601 

0.10229 

24.441 

0.00335 

1.53364 

3 .3994 

135 

76 . 4355 C 

196.26 

12.495 

117290.61 

0.0020142 

0.10046 

22.398 

C. 00333 

1.52777 

3.1723 

140 

75.66275 

192.89 

12 .63 8 

11C324.48 

0.0020507 

0.09863 

20.556 

0.0033C 

1 .5 2 1 o 7 

2.9679 

145 

74.68371 

169. 46 

12.378 

103635.96 

0.0020696 

0.09674 

16.697 

0.00326 

1.5 1554 

2.7840 

15 0 

74.09774 

165.96 

12.116 

97216. C7 

0.0021314 

0.09482 

17.402 

0.00323 

1.5P936 

2.6186 

155 

73.30413 

162.43 

11 . 852 

91056. CO 

0.0021764 

C. 09286 

16.054 

0.00319 

1.50315 

2 .4705 

16 0 

72.50209 

178.77 

11 .58 7 

85147.19 

0. CO 22249 

0.09089 

14.639 

0.00315 

1.49668 

2.3377 

165 

71 .69074 

175.07 

11 .322 

79481.24 

0.0022773 

0.08889 

13.743 

0.00311 

1.49056 

2.2191 

12 0 

70.86909 

171.29 

11.056 

74050. C2 

0.0023343 

0.38686 

12.755 

0.00337 

1.46418 

2.1136 

125 

70.03604 

167.42 

10 .792 

68845.61 

0.0023964 

0.08483 

11.663 

0.00302 

1.47773 

2.0200 

160 

69.19033 

163.46 

10.528 

63860.35 

0.0024642 

0.08277 

11.058 

0.00297 

1.47120 

1.9375 

165 

68.33054 

159. 44 

10 .265 

59086.83 

0.0025387 

0.08070 

10.332 

0.00292 

1.46456 

1.8655 

190 

67.45505 

155.31 

10 . 004 

54517.94 

0. CG262CA 

0.07863 

9.675 

0.00266 

1.45786 

1.8031 

195 

66.56202 

151.06 

9.744 

50146.89 

0.0027117 

C. 07654 

9.061 

0.00261 

1.45102 

1.7500 

200 

65.64932 

146.75 

9.48 7 

45967.23 

0.0026129 

0.07444 

6.543 

0.00275 

1.444U6 

1.7056 

205 

64.71449 

142.30 

9.231 

41972.92 

0. 0029261 

0.07233 

6.056 

0.00266 

1.43695 

1 .6698 

210 

63. 75468 

137.74 

8.97 7 

38156.34 

0.0030535 

0.07021 

7.615 

0.00262 

1.42966 

1.642? 

215 

62.76651 

133.06 

5.724 

34518,45 

0.0031979 

0.06808 

7.213 

0.00255 

1.42221 

1.6229 

220 

61.74603 

128.25 

5.471 

31046.64 

0.0033627 

G . 06594 

6.647 

0.00246 

1.41453 

1.6120 

225 

60.66647 

123.30 

5.217 

27745.91 

0. 0035522 

0.06379 

6.513 

0.0024C 

1.40660 

1.6099 

230 

59.56613 

116.23 

7. 95 9 

24607.13 

0.0037724 

0.06162 

6.207 

0.00232 

1.39638 

1 .6172 

235 

58.42461 

114.15 

7. 464 

21560.36 

Q * 0 C 40 3 75 

0.05941 

5.922 

0.00221 

1.38972 

1.6537 

240 

57.21516 

106.97 

7.199 

18624.33 

0.0043271 

0.05720 

5.702 

0.00212 

1.36076 

1.6921 

245 

55.94046 

103 .55 

5.916 

16216.22 

0.0046664 

0.05497 

5.492 

0.00203 

1.37136 

1.7451 

250 

54.56626 

97 .94 

5.615 

13762.92 

0.0051253 

0 • 0 5272 

5.276 

0.00192 

1.36142 

1.8085 

25 5 

53.13335 

92.17 

6.30 4 

11466.35 

0.0056845 

0.05042 

5.053 

0.00161 

1.35060 

1.8904 

26 0 

51.55789 

86.03 

5.93 0 

9325.02 

0.0063771 

0.04608 

4.622 

0.00170 

1.33936 

1.9810 

265 

49. 81954 

79.69 

5.569 

7330.99 

0.0073771 

0 • 04565 

4.576 

0 .00156 

1.32660 

2.1226 

270 

47,86493 

72.87 

5.140 

5533.03 

0.0087168 

0.04311 

4.316 

0.00142 

1.31278 

2.2901 

275 

45.58791 

65.71 

4.713 

3900.67 

0.0109144 

0.04061 

4.032 

0.00125 

1.29656 

2.5506 

260 

42.80677 

57.79 

4.200 

2466.33 

0.0145996 

0.03940 

3.70 7 

0.00109 

1.27697 

2.8584 

265 

39.12550 

49.52 

3.639 

1325.37 

0.0224951 

0.03643 

3.317 

0.00066 

1.25132 

3.4611 

29 0 

33.56721 

41.25 

2.950 

536.60 

0.0415428 

0.03773 

2.603 

0.00066 

1.21326 

4.5616 

295 

26.10949 

36.81 

2.561 

300.36 

0.0514329 

0.03362 

2.236 

0.00066 

1.16344 

4.5110 

300 

21.14146 

37.40 

2,543 

352.56 

0.0332906 

0.02796 

1.930 

0.00106 

1.13104 

3.0950 

310 

16.66649 

40.96 

2.571 

492.69 

0.0173911 

0.02166 

1.701 

0.00164 

1.10251 

1.9932 

320 

14.45456 

44.76 

2.563 

587.60 

0.0120498 

0.01960 

1.60 7 

0.00251 

1.0 6640 

1.5922 

33 0 

13.00349 

46.43 

2.572 

656.43 

0.0093284 

0.01643 

1.557 

0.00314 

1.0 7929 

1.3733 

340 

11.94662 

51.87 

2.564 

706.21 

0.0077409 

0.01777 

1.526 

0.00371 

1.07269 

1.2429 

350 

11.11954 

55.24 

2.552 

745.29 

0.0066706 

0.01737 

1.511 

0.00424 

1.06755 

1.1542 

360 

10.44439 

56.52 

2.543 

776.86 

0.0058952 

0.01712 

1.502 

0.00475 

1.06336 

1.0698 

37 0 

9.37682 

61.72 

2.527 

802.97 

0.0053045 

0.01694 

1.496 

0.00524 

1.05985 

1.0423 

36 0 

9. 36924 

64. 64 

2.515 

824.89 

0.0048378 

0.01664 

1.496 

0.00572 

1.05664 

1.0046 

390 

6.96336 

67.93 

2.503 

843.55 

3 . CO 44585 

C. 01679 

1.501 

0.00619 

1.05421 

0.9745 

400 

8.56642 

70.91 

2 .491 

859.61 

0.0041434 

0.01676 

1.506 

0.00665 

1.05190 

0 .9494 

410 

6.24919 

73.85 

2.481 

873 .57 

0.0036770 

0.01660 

1.513 

0.00711 

1.04962 

0.9283 

42 0 

7.94479 

76. 75 

2.471 

685.79 

0.0036464 

0.01665 

1.522 

0.C0757 

1.04796 

0.9103 

430 

7.66794 

79.61 

2 .462 

896.56 

Q. 0034497 

0.01691 

1.531 

0.00603 

1.04626 

0.6948 

440 

7.41452 

62.42 

2.453 

906.11 

0.0032754 

0.01700 

1.541 

0.00649 

1.04471 

0.6813 

450 

7.16126 

55.20 

2.445 

914.63 

0. 0031209 

0.01709 

1.552 

Q .00695 

1.04326 

0 .6695 

46 0 

6.96549 

67.95 

2.436 

922.26 

0.0029629 

0.01720 

1.564 

0.00941 

1.04196 

0.5590 

470 

6.76505 

90.68 

2.431 

929.13 

0.0026569 

0.01731 

1.576 

0.00987 

1.0 40 74 

0 .8497 

46 0 

6.57813 

93.37 

2.424 

935.33 

0.0027467 

0.01744 

1.569 

0.01033 

1.03960 

0.9414 

490 

6.40322 

96.05 

2.417 

940.96 

0.0026446 

0.01757 

1.602 

0.01060 

1.03653 

0.6340 

500 

6.23906 

98.71 

2.411 

946. C8 

0.0025513 

0.01770 

1.615 

0.01127 

1.0 3753 

0.6274 

510 

6.06454 

101.35 

2.405 

950.76 

0.0024656 

0.01760 

1.629 

0.01171 

1.03659 

0.6231 

520 

5.93873 

103.98 

2.399 

955.04 

0.0023665 

0.01796 

1.643 

0.01219 

1.0 3570 

0.8172 

530 

5.80063 

106. 60 

2.393 

958.95 

0. 0023133 

0.01612 

1.657 

0.01267 

1.0 3486 

0.8118 

540 

5.67013 

109.21 

2.366 

962.60 

0.0022453 

0.01626 

1.671 

0.01315 

1.0 34:7 

0 .6070 

55 0 

5.54602 

111.62 

2.382 

965.95 

0.0021819 

0*01645 

1.666 

0.01363 

1.0 3331 

0.6027 

56 0 

5.42794 

114.42 

2.376 

969.05 

0.0021227 

0.01861 

1.70 0 

0.01412 

1.0 3260 

0.7988 

570 

5.31543 

117.02 

2.371 

971.92 

0.0020671 

0.01676 

1.715 

0.01461 

1.03191 

0.7953 

560 

5.20805 

119.61 

2.365 

974.60 

0.0 C 20 150 

0.01695 

1.730 

0.01509 

1.0 3126 

0 .7921 

590 

5.10543 

122.21 

2.360 

977.09 

0.0019658 

0.01912 

1.745 

0 .01559 

1.03064 

0.7893 

60 0 

5.00722 

124.81 

2.354 

979.42 

0.0019194 

0.01929 

1.759 

0.01606 

1.0 3 0 C 5 

0.7067 
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C-2a 


THERMODYNAMIC PROPERTIES OF OXYGEN 


1000 PSIA ISOBAR 


TEMPERATURE 

VOLUME 

ISOTHERM 

ISOCHORE 

internal 

ENTHALPY 

ENTROPY 

c v 

C R 

VELOCITY 



DERIVATIVE 

DERIVATIVE 

ENERGY 





OF SOUND 

DEG. R 

cu ft/lb 

CU FT-PSIA/18 

0 S I A 7R 

BTU7LB 

BTU/LB 

BTU/L8-R 

9TU / 

LB -R 

FT/SEC 

* 99.250 

0.01222 

2152.25 

316.4 

-83.060 

-61.797 

0.53278 

0 .26 7 

0.396 

3 849 

100 

0.01224 

2137.96 

316.5 

-62.766 

-60.500 

0 .50576 

0 . 266 

0.396 

3840 

105 

0.01235 

2044.22 

303.9 

-60.609 

-78.521 

f). 52507 

C .262 

0.396 

3 784 

110 

0.01246 

1953.13 

291.7 

-78.652 

-76.544 

0,54346 

0 . 259 

Q.395 

3727 

115 

0.01250 

1664.65 

279.9 

-76.897 

-74.567 

0.56104 

0.254 

0.395 

3669 

120 

0.01270 

1778.69 

266.4 

-74.943 

-72.591 

0.57766 

0.250 

0.395 

3610 

125 

0.01203 

1695.22 

257.4 

-72.990 

-70.615 

0.59399 

0.246 

0.395 

3549 

130 

0.Q1295 

1614.17 

246.7 

-71.038 

-66.640 

0.63946 

0.243 

0.395 

3468 

135 

0.01306 

153S.49 

236.3 

-69.066 

-66.663 

0.62440 

0.240 

0.395 

3425 

140 

0.01322 

1459.11 

226.3 

-67.133 

-64.666 

0.63878 

0.237 

0.396 

3361 

145 

0.01335 

1364.96 

216.6 

-65.160 

-62.706 

0.65266 

0.234 

0.396 

3297 

150 

0.01349 

1313.03 

207.3 

-63.226 

-60.727 

0.66609 

0. 231 

0.396 

3232 

155 

0.01364 

1243.22 

196.2 

-61.269 

-58.744 

0.67910 

0.229 

0.397 

3166 

160 

0.01379 

1175.46 

169.5 

-59,310 

-56.757 

0.69171 

0.226 

0.398 

3 099 

16 5 

0.01395 

1109.76 

161.1 

-57.346 

-54.766 

0.70396 

0.223 

0.399 

3031 

170 

0.01411 

1046.00 

172.9 

-55.362 

-52.77C 

C. 71588 

0.221 

0.400 

2963 

175 

0.01420 

964.13 

165.0 

-53.411 

-5C .767 

0 .72749 

0.218 

0.401 

2 894 

100 

0.01445 

924.12 

157.4 

-51.433 

-48.757 

0.73681 

0.216 

0.403 

2625 

105 

0.01463 

665 . 90 

150. 1 

-49.446 

-46.739 

0.74988 

0.214 

0.405 

2755 

190 

0.01462 

609.41 

143.0 

-47.455 

-44.710 

0.76070 

0. 212 

0.407 

2664 

195 

0.01502 

754.62 

136.1 

-45.450 

-42.669 

0.77131 

0.210 

0.410 

2613 

200 

0.01523 

701.45 

129.4 

-43.434 

-40.614 

0.76171 

0.206 

0.413 

2 541 

205 

0.01545 

649.67 

122.9 

-41.403 

-36.542 

0.79195 

0.206 

0.416 

2 469 

210 

0.01566 

599.64 

116.6 

-39,354 

-36.450 

C.6C203 

C . 204 

0.420 

2395 

215 

0.01593 

551.30 

1 10.5 

-37.265 

-34.336 

0.61196 

0. 202 

0.425 

2321 

220 

0.01619 

504.23 

104.5 

-35.193 

-32.195 

0*62163 

0. 200 

0.431 

2246 

225 

0.01647 

456,61 

96.7 

-33.072 

-30.022 

0.93159 

0 . 196 

D.436 

2169 

230 

0.01676 

414.42 

92.9 

-30.918 

-27.812 

0.84130 

0.196 

0.446 

2 091 

235 

0.01711 

370.49 

57.2 

-26.696 

-25.528 

0.95112 

0 . 199 

0.460 

1992 

240 

0.01747 

330 .49 

61.6 

-26.430 

-23.195 

0.86094 

0 . 196 

0.471 

1909 

245 

0.01767 

291.42 

76.1 

-24.113 

-20.605 

0.87080 

0.196 

0.464 

1825 

250 

0.01631 

253.72 

70.7 

-21.731 

-18.340 

0.88076 

0 . 195 

0.501 

1736 

25 5 

0.01680 

217.49 

65,4 

-19.266 

-15.784 

0.69066 

0. 195 

0.523 

1645 

260 

0.01937 

162*59 

59.7 

-16.700 

-13,112 

0.90126 

0 . 194 

0.547 

1542 

265 

0.02005 

148.95 

54. 3 

-13.996 

-10.284 

0.91203 

0 . 195 

0.565 

1440 

270 

0.02065 

117.47 

46.5 

-11.112 

-7.250 

0.92337 

0.196 

0.631 

1324 

275 

0.02166 

87.52 

42.9 

-7.959 

-3.906 

0.93564 

0.196 

0.710 

1206 

200 

0.02327 

60.10 

36.7 

-4.393 

-0.065 

0.94941 

0.201 

0.630 

1071 

205 

0.32537 

35.92 

30.3 

-0.101 

4.596 

0.96596 

0.206 

1.076 

926 

290 

0.02927 

17.70 

23.1 

5.669 

11.110 

0.96862 

0.224 

1.610 

768 

295 

0.03706 

11.79 

16.1 

13.442 

20.306 

1.02006 

0.230 

1.865 

668 

30 0 

0.04596 

16.21 

12.2 

19.776 

26.289 

1.04691 

0.219 

1.293 

666 

310 

0.05672 

26.90 

6. 6 

26.930 

37.804 

1.07616 

0. 200 

0.730 

699 

320 

0.066Q2 

40.06 

7.2 

31.470 

44.065 

1.09606 

0.190 

0.546 

732 

33 0 

0.07574 

49.97 

6.2 

35.024 

49.050 

1.11341 

D.1BJ 

0.457 

759 

34 0 

0.06253 

56.65 

5.6 

38.056 

53.339 

1.12622 

0. 179 

0.405 

785 

35 0 

0.06674 

66.61 

5.1 

40.776 

57.210 

1.13744 

0.175 

0.371 

606 

36 0 

0.09453 

74.00 

4.7 

43.291 

60.794 

1.14754 

0.173 

0.347 

630 

37 0 

Q.10000 

80.95 

4.3 

45.654 

64.171 

1.15679 

0.171 

0.329 

850 

300 

0.10523 

67.54 

4. 0 

47.903 

67.389 

1.16536 

0.169 

0 .315 

869 

390 

0.11026 

93.62 

3.6 

50.065 

70.462 

1.17341 

0 . 168 

0.304 

887 

40 0 

0.11512 

99.85 

3.6 

52.157 

73.474 

1. 16099 

0.167 

0.295 

905 

410 

0.11965 

105.65 

3.4 

54.190 

76.363 

1.16617 

0.166 

0.287 

921 

420 

0.12446 

111.27 

3*3 

56.175 

79.222 

1.19501 

0.165 

0.281 

939 

43 0 

0.12897 

116.72 

3.1 

56.120 

62.002 

1.20155 

0*164 

0.275 

953 

44 0 

0.13340 

122.02 

3.0 

60.030 

64.731 

1.20763 

0*163 

0 .271 

968 

45 Q 

0.13774 

127.19 

2.9 

61.910 

67 .416 

1.21366 

0. 163 

0.266 

963 

46 0 

0.14202 

132.25 

2.6 

63.763 

90.062 

1.21966 

0. 162 

0.263 

997 

470 

0.14624 

137.20 

2.7 

65.595 

92.675 

1.22530 

0. 162 

0 .260 

1011 

40 0 

0.15041 

142.06 

2.6 

67.406 

95.256 

1.23074 

0.161 

0.257 

1024 

490 

0.15453 

146.93 

2.5 

69.200 

97.614 

1.23601 

0.161 

0.254 

1037 

500 

0.15660 

151.53 

2.4 

70.976 

100.347 

1.24112 

0. 160 

0.252 

1050 

510 

0.16264 

156.16 

2.4 

72.742 

102*659 

1.24610 

0. 160 

0.250 

1063 

520 

0.16664 

160.73 

2.3 

74.495 

105.352 

1.25094 

0. 160 

0.246 

1075 

530 

0.17061 

165.24 

2.2 

76.236 

107.629 

1.25566 

0.160 

0.247 

1069 

540 

0.17455 

169.70 

2.2 

77.969 

110.291 

1.26026 

0. 160 

0.245 

1100 

55 0 

0.17646 

174.11 

2.1 

79.693 

112.739 

1.26475 

0.160 

0*244 

1111 

56 0 

0.16235 

176.46 

2.1 

81.409 

115.176 

1.26914 

0.159 

0.243 

1123 

570 

0.16622 

182.61 

2. 0 

63.123 

117.602 

1.27344 

0.159 

0.242 

1134 

500 

0.19006 

167.10 

2. 0 

64.624 

120.016 

1.27764 

0.159 

0.241 

1145 

590 

0.19369 

191.36 

1.9 

66.524 

122.427 

1.28175 

0 . 159 

0.240 

1156 

60 0 

0.19769 

195.59 

1.9 

66.220 

124.627 

1.26579 

0.159 

0.240 

1167 
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C-2a 


THERMODYNAMIC properties of oxygen 


100D PSIA ISOBAR 


TEMPERATURE 

OENSITY 

V f DM / D V>p 

V (OP/OU)y 

-V (DP/OVJy 

<OV/DTyV 

thermal 

VISCOSITY 

THERMAL 

DIELECTRIC 

ppandtl 







:onouctivity 

DIFFUSIVITY 

constant 

NUMBER 

QEG. 

R 

LB/CU FT 

btu/lb 

PSIA-CU FT/BTU PSIA 

l/OEG. R 

btu/ft-hr-r 

LB/FT-SfC 
X lfl» 

SQ FT/HR 



* 99, 

,250 

81.82575 

218. 95 

14.598 

176109.46 

0 • 0 C 16061 

0.11214 

43,034 

3.0 031*6 

1.57076 

5.4696 

100 


81.71476 

216.50 

14.566 

174702.97 

0.0018117 

0. 11193 

42.425 

0.00346 

1.56987 

5.4016 

105 


80. 97305 

215.47 

14 .345 

165526.76 

0. CO 18359 

0.11050 

39.597 

0.00345 

1.56391 

4.9745 

110 


80.22606 

212. 40 

14 .118 

156696.21 

0.0018615 

0.12899 

35. 15 J 

0.00344 

1.55794 

4.5904 

115 


79.47949 

209.29 

13 .604 

146201. C6 

0.0018664 

0.12741 

32.045 

0.00342 

1.55195 

4.2448 

120 


78.72701 

206.12 

13.644 

140031 .27 

0. 0019169 

0.10576 

29.248 

0.00340 

1.54595 

3.9337 

125 


77.97022 

202.92 

13.39 9 

132176.91 

0 • 0 C 19471 

0 . 13406 

26. 729 

0.00338 

1.53993 

3.6534 

130 


77.20671 

199.66 

13.150 

124628 .27 

0 • CO 19 791 

0.13230 

24.459 

0.00335 

1.53369 

3 .4011 

135 


76.44201 

196.34 

12.896 

117375.80 

3.C020132 

0 . 13349 

22.414 

0 .00333 

1.52782 

3.1738 

140 


75.66961 

192.97 

12.639 

110410.14 

0.0020495 

0.09665 

20.572 

0.00330 

1.52172 

2.9693 

145 


74. 89094 

189.54 

12.379 

1C 3722. C 9 

0.0020884 

0.39676 

18.912 

0.00326 

1.51559 

2.7853 

150 


74.10536 

166.05 

12.117 

97302.68 

Q. CO 21301 

0.09484 

1 7.415 

0.00323 

1.50942 

2.6200 

155 


73.31217 

182.50 

11.853 

91143.12 

0.0021749 

0.09289 

16.067 

0 .00319 

1.50321 

2.4716 

16 0 


72.51060 

178.87 

11.568 

85234.62 

0. 0022233 

0.09391 

14.851 

0.00315 

1.49695 

2.3387 

16 5 


71.69975 

175.17 

11.323 

79569.41 

0* OC 22756 

9.08891 

13.755 

0.00311 

1.49063 

2.2200 

170 


7 0.87866 

171.39 

11.057 

74138.75 

9. 00 23324 

0.08689 

12.766 

0.00307 

1.48426 

2.1144 

175 


70.04621 

167. 54 

10 .793 

66934.91 

0.0023942 

0.08485 

11.874 

0. 00302 

1.4 7781 

2.0207 

180 


69.20116 

163.60 

10 .529 

63950.24 

0. 0024618 

0.38280 

11.066 

0.00297 

1.4 7126 

1.9361 

165 


66.34209 

159.57 

10 .267 

59177.34 

0. CC25360 

C. 08073 

10 . 341 

0.00292 

1.46467 

1.8660 

190 


67.46741 

155.44 

10 .006 

54609.11 

Oo 0C26178 

0.07866 

9.684 

0.00287 

1.45795 

1.6035 

195 


66.57526 

151.22 

9.747 

50236.72 

0.0027061 

0.07657 

9.089 

0.00261 

1.45113 

1.7503 

200 


65.66359 

146.69 

9.469 

46059.77 

0.0028 090 

0.07447 

8.552 

0.00275 

1.44417 

1.7058 

205 


64.72990 

142.45 

9.234 

42066.19 

0.0029217 

0.07236 

8.064 

0.00269 

1.43707 

1.6697 

210 


63.77137 

137.90 

8.900 

38252.38 

0 . OC 30484 

0.07025 

7.622 

0.00262 

1.42960 

1.6420 

215 


62.78467 

133.22 

8.728 

34613.29 

0. 0031920 

0.06812 

7.220 

0.00255 

1.42235 

1.6226 

220 


61.76569 

126.42 

8.476 

31144.51 

0.0033557 

0.06598 

6.854 

0.00248 

1.41468 

1.6115 

225 


60.71031 

123.49 

8.223 

27842,43 

0.0035439 

0.06384 

6.52 0 

0.00240 

1.40676 

1.6091 

230 


59.61230 

116.43 

7.966 

24704.52 

0.0037623 

0.06167 

6.213 

0.00232 

1.39856 

1.6160 

235 


58.45185 

114.36 

7.490 

21655.65 

0.0040252 

0.05946 

5.928 

0.00221 

1.36992 

1.6520 

24 0 


57.24546 

109.20 

7.207 

16919.14 

0*0043126 

0.05726 

5.708 

0.00212 

1.38098 

1.6699 

245 


55.97489 

103 .60 

o . 92 4 

16312.16 

0. C 0 46672 

0.05504 

5.498 

0.00203 

1.37161 

1.7421 

250 


54.62560 

96.21 

5.624 

13859*90 

0*0051005 

0.05279 

5.283 

0.00193 

1.36171 

1.6046 

25 5 


53.17950 

92.47 

5.316 

11565.99 

0.0056513 

0.05050 

5.061 

0.00182 

1.35114 

1.6654 

260 


51.61292 

86.37 

5.943 

9423.79 

0.0063296 

0.04816 

4.830 

0.00171 

1.33976 

1.9739 

26 5 


49.56709 

60.06 

5.566 

7430.57 

0.0073086 

0.04574 

4.586 

0.00157 

1.32729 

2.1131 

271 


47.95075 

73.31 

5.161 

5632.65 

0.0086075 

0.04322 

4.329 

0.00143 

1.31340 

2.2753 

275 


45.7034 7 

66.23 

4.739 

3999.87 

0.0107181 

0.04088 

4. 047 

0.00126 

1.29740 

2.5296 

280 


42.97600 

56.44 

4.237 

2563.05 

0.0142002 

0.03946 

3.727 

0.00111 

1.27816 

2.6220 

265 


39.41214 

50.32 

3.690 

1415,51 

0. 0214140 

0.03842 

3.346 

0.00090 

1.25330 

3.3792 

29 0 


34.16037 

42.17 

3.017 

604.71 

0.0361845 

0.03768 

2.855 

0.00069 

1.21728 

4.3909 

295 


26.96927 

37.19 

2.593 

317.91 

9.05 06917 

0.03426 

2.298 

0.00067 

1.16911 

4.5528 

300 


21.74985 

37.45 

2.554 

352.62 

0.0345267 

0.02862 

1.967 

0.00102 

1.13497 

3.1998 

310 


17.02880 

40.66 

2.578 

492.21 

0. 0176660 

0.02222 

1.720 

0.00179 

1.10466 

2 .0345 

320 


14*70234 

44.64 

2.589 

589.22 

0.0122600 

0.01980 

1.620 

0.00246 

1.08996 

1.6144 

330 


13.20259 

46.28 

2.578 

659.79 

0. 0094607 

C. 01858 

1.567 

0.00300 

1.06054 

1 .3672 

340 


12.11645 

51.74 

2.569 

710 .67 

0.0078291 

0.31789 

1.53 7 

0.00365 

1.07375 

1.2527 

350 


11.26921 

55.11 

2.557 

750.61 

0.0067337 

0.01747 

1.519 

0 .0041 6 

1.06848 

1.1616 

360 


10.57917 

56.40 

2.544 

782.67 

0 . C C 594 26 

0.01721 

1.509 

0.00469 

1.06420 

1.0956 

370 


10.00008 

61.63 

2.532 

609.52 

0.0053415 

0.01702 

1.505 

0.00517 

1.06061 

1.0471 

380 


9.50327 

64. 73 

2.519 

631.69 

0.0048674 

0.01691 

1.50 4 

0.00565 

1.05754 

1.0066 

390 


9.06978 

67.80 

2.507 

850.93 

0.0044828 

0.01686 

1.507 

0.00612 

1.05487 

0.9779 

400 


8.66644 

70.80 

2.495 

867.31 

3.0041637 

0.01684 

1.511 

0.00656 

1.05251 

0.9524 

410 


8.34373 

73.76 

2.485 

061.54 

D. 0076941 

0.01686 

1.516 

0.00704 

1.05040 

0.9310 

42 0 


8.03457 

76.66 

2.475 

894.00 

0. 0 U 36630 

0.01690 

1.526 

0.00749 

1.04651 

0.9127 

430 


7. 75354 

79.52 

2.465 

904.97 

0.0034623 

0.01696 

1.535 

0.00795 

1.04676 

0.8969 

44 0 


7.49642 

82.34 

2.457 

914.71 

0.0032663 

0.01704 

1.545 

0 . 0 06 4 C 

1.04521 

0.683? 

45 0 


7.25983 

85.12 

2 .44 9 

923.36 

3.0 0 31305 

0.01714 

1.556 

0.00686 

1.04376 

0.8712 

46 0 


7.34106 

87 .87 

2.441 

931.16 

0.0029914 

0.01724 

1.566 

0.00931 

1.04242 

0.8606 

470 


6.83790 

90.60 

2.434 

936.15 

0.0028665 

0.01735 

1 . 56ii 

0.00977 

1.04116 

0.8512 

480 


6.64849 

93.30 

2 .427 

944.4 7 

0.0027535 

0.01748 

1.592 

0.01023 

1.04003 

0.8428 

490 


6.47130 

95.98 

2.420 

950.23 

9. OC 2650 7 

0.01760 

1.605 

0.01069 

1.03895 

0.8353 

500 


6.30502 

98.64 

2.414 

955.41 

0.0025566 

0.01774 

1.619 

0.01116 

1.03793 

0.6285 

510 


6.14855 

101.28 

2.40 6 

960.17 

0. 0024705 

0.01784 

1.632 

0.01160 

1.03696 

0.8242 

521 


6.00393 

103.92 

2.402 

964.53 

0.0023910 

0.01800 

1.646 

0.01207 

1.0360 6 

0.616? 

530 


5.86133 

106.54 

2.396 

968.54 

0.0023174 

0.01615 

1.660 

0.01255 

1.03523 

0 .8128 

54 0 


5.72905 

109.15 

2.391 

972.23 

O.0C22491 

0.01831 

1.674 

0.01302 

1.03443 

0 .8079 

55 0 


5.60344 

111. 76 

2.365 

975.64 

0.0021854 

0.31648 

1.689 

0.0135C 

1.0 3366 

0.6035 

560 


5.48396 

114.36 

2 .379 

978.79 

3. OC 21259 

0.01864 

1.70 3 

0.01396 

1.0 32 94 

0.7995 

570 


5.37012 

116.96 

2.374 

981.72 

0.0220701 

0.01881 

1.718 

0.01447 

1.03225 

0.7960 

580 


5.26149 

119.55 

2.366 

964.44 

0.0020177 

0.01898 

1.732 

0.01495 

1.03159 

0.7926 

590 


5.15768 

122.15 

2.362 

966.98 

0. 0019683 

0.01915 

1.747 

0.01544 

1.03096 

0.7899 

60 0 


5.35834 

124. 75 

2.357 

989.35 

0.0019217 

0.01932 

1.762 

a .01593 

1.03036 

0 .7873 
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C-2a 


THERMO DYNAMIC PROPERTIES OF OXYGEN 


1010 PSIA ISOBAR 


TEMPERATURE 

VOLUME 

ISOTHERM 

IS OCMQRE 

internal 



DERIVATIVE 

DERIVATIVE 

ENERGY 

OEG. R 

CU FT/LO 

CU FT-PSIA/L6 

»SIA/R 

BTU/LJ 

• 99.264 

0.11222 

2152.86 

316.4 

-63.058 

100 

0 .01224 

2138.66 

316.5 

-82.770 

105 

0.01235 

2065.12 

303.9 

-60.612 

110 

0.01246 

1956.05 

291.7 

-76*656 

115 

0.01256 

1665.57 

279.9 

-76.902 

120 

0.01270 

1779.63 

266.5 

-74.948 

125 

0.01262 

1696.16 

257.4 

-72.996 

130 

0.01295 

1615.16 

246.7 

-71.044 

135 

0.11308 

1536.67 

236.4 

-69.092 

140 

0.01321 

1660.11 

226.3 

-67.140 

145 

0.01335 

1365.99 

216.7 

-65.167 

150 

0.01349 

1316.07 

207.3 

-63.233 

155 

0.01364 

1266.27 

196.3 

-61.278 

160 

0.01379 

1176.55 

189.6 

-59.319 

16 5 

0.01395 

1110.65 

161.1 

-57.358 

170 

0.01411 

1067.11 

173.0 

-55.392 

175 

0.01427 

965.27 

165.1 

-53.421 

1A0 

0.01645 

925.27 

157.5 

-51.445 

165 

0.01463 

667.08 

150.1 

-49.461 

190 

0.01462 

610.62 

143.0 

-47.466 

195 

0.01502 

755 .86 

136.1 

-45*465 

200 

0.31523 

702.71 

129.5 

-43.449 

235 

0.01545 

651.16 

L23.0 

-41.419 

210 

0.11568 

601.15 

116.7 

-39.372 

215 

0.01592 

552.65 

110.6 

-37.305 

220 

0.01616 

505.62 

104.6 

-35.214 

225 

0.01647 

460.03 

96. 6 

-33.095 

230 

0.01677 

415.86 

93.1 

-30.944 

235 

0.01710 

371.94 

87.3 

-28.724 

240 

0.01746 

331.97 

61.7 

-26.462 

245 

0.31755 

2 92.95 

76.3 

-24.149 

250 

0.01529 

255.31 

70.5 

-21.771 

255 

0.01679 

219.13 

65.5 

-19.313 

26 0 

0. U935 

194.30 

59.6 

-16.755 

265 

0 • 320 02 

150.74 

54.5 

-14.063 

270 

0,02062 

119.33 

46. 7 

-11.194 

275 

0.02163 

89.46 

43.2 

-8.C67 

290 

0.12315 

62.11 

37.1 

-4.546 

255 

1, 12520 

37.94 

30.6 

-1.347 

290 

0.02662 

19. 4u 

23.6 

5.206 

295 

0.13597 

12.24 

16.6 

12.646 

300 

0.34469 

15 .63 

12.6 

19.13J 

310 

0.15754 

26.30 

9.0 

26.545 

320 

0.06667 

39.51 

7.4 

31.168 

330 

0.07660 

49.33 

6.4 

34.796 

340 

0.06136 

56.20 

5.7 

37.664 

35 0 

0.06757 

66. 19 

5. 1 

40.609 

36 0 

0.09333 

73.62 

4.7 

43.140 

370 

0.39878 

80.61 

4.4 

45.516 

35 0 

0.10397 

87.22 

4.1 

47.777 

39 0 

0.10897 

93.53 

3.9 

49.948 

400 

0.11361 

99.56 

3.7 

52.047 

410 

0.11650 

105.41 

3.5 

54.067 

42 0 

0.12306 

111.05 

3.3 

56.079 

430 

0.12756 

116*51 

3.2 

56.026 

440 

0.13195 

121.63 

3.0 

59.942 

45 0 

0.13627 

127.02 

2.9 

61.626 

460 

0.14051 

132.09 

2.6 

63.664 

470 

0.14470 

137.06 

2.7 

65.516 

450 

0.16663 

141.93 

2.6 

67.333 

490 

0.15292 

146.72 

2.5 

69.129 

500 

0.15696 

151.43 

2.5 

70.910 

510 

0.16096 

156.07 

2.4 

72.677 

520 

0.16693 

160.65 

2.3 

74.431 

530 

0.16667 

165.17 

2.3 

76.175 

540 

0.17277 

169.64 

2.2 

77.909 

550 

0.17665 

174.06 

2.2 

79.634 

560 

0.16051 

176.44 

2.1 

61.352 

570 

0.16636 

162.77 

2.1 

63.064 

560 

0.16615 

167.07 

2.0 

64.770 

590 

0.19196 

191.34 

2.1 

66.471 

600 

0.19571 

195.57 

1.9 

68.166 


ENTHALPY 

ENTROPY 

c v 

Cp 

VELOCITY 
OF SOJNO 

8TU/LB 

btu/lb-r 

BTU t L 9 

-R 

FT/SEC 


-85.772 

0.50279 

1.267 

0.396 

3849 

-60.461 

0.50572 

0.266 

0.396 

3641 

-78.503 

0.52502 

0.262 

0.396 

3 7 85 

-76.525 

0.54342 

0.25 8 

0.395 

3726 

-74.549 

0.56099 

0.254 

0.395 

3670 

-72.573 

0.57761 

0.250 

0.395 

3610 

-70.597 

0.59394 

0.246 

0.395 

3550 

-66.622 

0 .60944 

0.243 

0.395 

3468 

-66.646 

0 .62435 

0.240 

0.395 

3426 

-64.669 

0.63673 

0.237 

0.395 

3362 

-62.690 

0.65261 

0.234 

0.396 

3296 

-60.710 

0.66604 

0.231 

0.396 

3233 

-56.727 

0.67904 

0.226 

0.397 

3167 

-56.740 

0.69166 

0.226 

0.398 

3100 

-54.750 

0. 70391 

0.223 

0.399 

3032 

-52.754 

0.71562 

0.221 

0.400 

2964 

-50.752 

0,72743 

0.216 

0.401 

2696 

-46.743 

0.73875 

0.216 

0.403 

2 626 

-46.725 

0.74961 

0.214 

0.405 

2756 

-44.696 

0.76063 

1.212 

0.407 

2666 

-42.656 

0.77123 

0.210 

0.409 

2615 

-40.601 

0.76164 

0.206 

0.412 

2543 

-36.530 

0.79167 

0.206 

0.416 

2470 

-36.440 

0.60194 

0.204 

0.420 

2397 

-34.327 

0.61189 

0.202 

0.425 

2323 

-32.187 

0*92173 

0.200 

0.431 

2246 

-30.016 

0.93146 

0.196 

0.437 

2171 

-27.807 

0.94116 

0.196 

0.445 

2093 

-25.526 

0.85099 

0 . 199 

0.460 

1995 

-23*197 

0.86060 

0.198 

0.470 

1913 

-20.610 

0.57365 

1.196 

0.464 

1828 

-18.349 

0.85059 

0. 195 

0.500 

1740 

-15.799 

0.69069 

0.195 

0.521 

1649 

-13.135 

0.9C107 

0. 194 

0.545 

1547 

-1C. 319 

0.91176 

0.195 

0.583 

1445 

-7.301 

C. 92304 

0.196 

0 .627 

1331 

-3.965 

Q. 93521 

0.196 

0.703 

1214 

-0.210 

1.94661 

0 . 201 

0.617 

1061 

4.366 

0.96501 

3.208 

1.045 

941 

U.596 

0.99666 

0.222 

1.520 

784 

19.375 

1.01667 

2.230 

1.656 

677 

27.489 

1.04396 

0.220 

1.338 

666 

37.307 

1.07621 

U . 201 

0.746 

699 

43.695 

1.09651 

0.191 

0.557 

732 

46.747 

1.11207 

0.164 

0 .464 

760 

53.065 

1.12503 

3 . 179 

0.409 

785 

56.966 

1.13634 

U .176 

0.374 

308 

60.595 

1.14650 

0. 173 

0.349 

330 

63.990 

1.15561 

0.171 

0.331 

650 

67.223 

1.16443 

3. 169 

0.316 

869 

70.329 

1.17250 

0. 166 

0.305 

867 

73.332 

1.16010 

2. 167 

0.296 

905 

76.251 

1.16731 

0. 166 

0.266 

922 

79.096 

1.19417 

0. 165 

0.262 

935 

61.665 

1.20073 

0. 164 

0.276 

953 

64.621 

1.20702 

0.163 

0.271 

968 

67.312 

1.21307 

0.163 

0.267 

983 

69.964 

1.21890 

0.162 

0. 263 

997 

92.561 

1.22452 

0.162 

0.260 

1011 

95.166 

1.22997 

0.161 

0.257 

1024 

97.729 

1.23525 

0.161 

0.255 

1036 

100.265 

1.24036 

0.161 

0.253 

1051 

102.761 

1.24536 

0.160 

0.251 

1063 

105.277 

1.25020 

0.160 

0.249 

1076 

107.757 

1.25493 

3.160 

0 .247 

1066 

110.221 

1.25953 

0. 16 0 

0.246 

1100 

112.672 

1.26403 

0 . 160 

0.244 

1112 

115.111 

1.26643 

0. 159 

0.243 

1123 

117.540 

1.27272 

0. 159 

0.242 

1135 

119.958 

1.27693 

0.159 

0.241 

1146 

122.369 

1.25105 

0.159 

0.241 

1157 

124.771 

1.28509 

0.159 

0.240 

1163 
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C-2a 


THERMODYNAMIC PROPERTIES OF OXYGEN 


1010 PSI» ISOBAR 


TEMPERATURE 

oensity 

VtOH/QVIp 

VIOP/OU^ 

-V IOP/OVK. 

(OV/OTl/V 

( 

thermal 

VISCOSITY 

THERMAL 

DIELECTRIC 

PRANOTL 







JONOUCT IVI T Y 

3IFFUSIVITY 

CONSTANT 

NUMBER 

OEG. 

R 

LB/CU FT 

BTU/LB 

PSIA-CU FT/BTU PSIA 

U OEG. R 

BTU/FT-HR-R 

19/FT-S£C 
X l(r 

SQ FT/HR 



• 9 9. 

26 4 

61.62631 

219.01 

14.598 

176165.14 

0. G 0 16076 

0.11214 

43. 048 

0.00346 

1.57070 

5.4709 

100 


61.71946 

218.57 

14.566 

174765.23 

0 • CO 16111 

0.11194 

42.453 

0.00346 

1.56991 

5.4041 

105 


80.97794 

215.54 

14.346 

165609.41 

0 . OC 16353 

0.11351 

36.621 

0.90345 

1.56395 

4.9769 

110 


80.23316 

212.47 

14.116 

156779.25 

3.0016608 

0.10900 

35.173 

0.00344 

1.55798 

4.5926 

115 


79.48486 

209.36 

13.064 

146264.52 

0.0016677 

0.10742 

32.06o 

0.00342 

1.55200 

4.2469 

120 


78.73263 

206.20 

13.645 

140115.13 

0.00 19161 

0.10576 

29.266 

0.0034C 

1.54600 

3.9356 

125 


77.97612 

232.99 

13 .4C0 

132261,21 

3.0019462 

0.10407 

26.747 

0.00336 

1.53998 

3.6552 

130 


77.21490 

199.74 

13.150 

124713. C 1 

3.0019762 

Q. 10232 

24.477 

0.00335 

1.53394 

3.4027 

135 


76.44652 

196.43 

12.696 

117460.98 

0 ■ 0020122 

0.10051 

22.431 

0.00333 

1.52707 

3.1754 

14 0 


75.67646 

193.06 

12.639 

110495.77 

0. 0020464 

0.09866 

20.567 

0 *00336 

1.52178 

2.9707 

145 


74.89616 

169.63 

12.379 

103606.20 

0.0020672 

0.09678 

16.926 

0.00326 

1.51565 

2.7866 

150 


74.11297 

166.15 

12.117 

97389.27 

0.0021266 

0.09486 

17.429 

0.00323 

1.50946 

2.6212 

15 5 


73.32021 

162.59 

11.553 

91230.21 

0.0021735 

0.09291 

16.060 

0.00319 

1. 50327 

2.4727 

16 0 


72.51910 

176.97 

11.589 

65322.43 

3.0022217 

0.09093 

14.863 

0.00315 

t • 4 97 U 2 

2.3397 

165 


71.70876 

175.27 

11.32 4 

79657.55 

0.0022736 

0.06693 

13.766 

0.00311 

1.49070 

2.2209 

170 


70.66821 

171.50 

11.059 

74227,43 

0.0023304 

0.06691 

12.77 7 

0. 00307 

1.46433 

2.1152 

175 


70.05636 

167.65 

10.794 

69024.16 

0.0023921 

0.06468 

11.664 

0,00302 

1.47769 

2.0214 

iao 


69.21197 

163.72 

10.530 

64040.09 

0.0024594 

0.08283 

11.076 

0,00297 

1.47137 

1.9388 

165 


66.35364 

159.69 

10 .26 8 

59267.60 

0.0025334 

0.08076 

10.350 

0,00292 

1.46476 

1.6665 

190 


67.47976 

155.57 

10.006 

54700.20 

0.0026146 

0.07669 

9.693 

0,00267 

1.45605 

1.0039 

195 


66.56652 

151.36 

9. 74 9 

50330.50 

0.0027049 

0.07660 

9.096 

0,00261 

1.45123 

1.7505 

20 0 


65.67783 

147.04 

9.492 

46152.24 

0.0026052 

0.07451 

6.560 

0,00275 

1.44428 

1.7059 

205 


64.74527 

142.60 

9.237 

42159.39 

0.0029173 

0.07240 

6.072 

0.00269 

1.43716 

1.6697 

210 


63.78602 

136.06 

8.964 

36346.34 

0.0030433 

0.07029 

7.629 

0.00262 

1.42993 

1.6419 

215 


62.60279 

133.39 

8.732 

34708.05 

0.0031660 

0.06616 

7.227 

0.00255 

1.42249 

1.6222 

220 


61.76569 

126.60 

6.460 

31240.06 

0.0033467 

0.06603 

6.661 

0*00246 

1.41483 

1.6109 

225 


60.73206 

123.66 

6.226 

27938.65 

0*0035356 

0.06366 

6.526 

0.00241 

1.40693 

1.6002 

230 


59.63639 

116.63 

7.972 

24601.78 

0.0037523 

0.06172 

6.220 

0.00233 

1.39874 

1.6149 

235 


56.47679 

114.57 

7.497 

21750.84 

0.0040130 

0.05952 

5.935 

0.00221 

1.3 9012 

1.6504 

240 


57.27567 

109.43 

7.215 

19013.62 

0*0042963 

0.05732 

5.713 

0.0021 3 

1.36121 

1 .6877 

245 


56.00911 

104.04 

6.932 

16407.95 

0.0046463 

0.05510 

5.504 

0.00203 

1.37106 

1.7390 

250 


54*66509 

96.46 

6.634 

13956.69 

0.0050760 

Q. 05206 

5.269 

0.00193 

1.36199 

1 .0008 

255 


53.22531 

92.77 

5.327 

11663.41 

0.0056167 

0.05057 

5.066 

0.00162 

1.35147 

1.0005 

26 0 


51.66743 

86. 70 

5.956 

9522.29 

0.0062534 

0.04624 

4.639 

0.00171 

1.34015 

1.9669 

265 


49.95363 

50.47 

5.604 

7529.85 

0.0072416 

0.04564 

4.597 

0.00157 

1.32777 

2.1039 

270 


46.03521 

73.75 

5.162 

5731.90 

0.0085019 

0.04333 

4.341 

0.00144 

1.3140C 

2.2610 

275 


45.61646 

66.75 

4.765 

4096.63 

0.0105312 

0.04095 

4*061 

0.00127 

1.29620 

2.5094 

20 0 


43.13964 

59.07 

4.272 

2679.31 

0.0136269 

0.03952 

3.746 

0.00112 

1.27930 

2.7060 

205 


39.66300 

51.10 

3.739 

1505.52 

0.0204519 

0.03642 

3.375 

0.00093 

1.25518 

3.3049 

290 


34.69995 

43.06 

3.061 

673.03 

0.0353026 

0.03763 

2.903 

0.00071 

1.22095 

4.2220 

295 


27.60266 

37.63 

2.630 

340.31 

0.0493216 

0.03462 

2.356 

0 .00067 

1.17463 

4.5515 

300 


22.37437 

37.53 

2.567 

354.12 

0*0356665 

0.02927 

2.006 

0.00096 

1.13902 

3.3025 

310 


17.37844 

40. 77 

2.564 

491.87 

0.0163543 

0.02256 

1.739 

0.00173 

1.10690 

2.0767 

320 


14.95364 

44.53 

2.595 

590.65 

0.0125140 

0.02001 

1.633 

0.00240 

1.09154 

1.6371 

330 


13.40566 

46. 12 

2.566 

661.26 

Q. 0096417 

0.01674 

1.578 

0.00301 

1.00101 

1.4060 

340 


12.26761 

51.62 

2.574 

715.12 

0.0079160 

0.01601 

1.546 

0.00359 

1.07482 

1.2627 

35 0 


11.41961 

54.99 

2.562 

755.91 

Q. 0667973 

0.01757 

1.527 

0.00412 

1.06941 

1.1691 

36 0 


10.71465 

56.26 

2.549 

766.66 

0. 0059904 

0.0X730 

1.516 

0.00462 

1,06504 

1.1015 

370 


10.12366 

61.49 

2 .536 

816.05 

0.0053767 

0.01710 

1.511 

0.00511 

1.06136 

1.0519 

360 


9.61772 

64.62 

2.523 

638.66 

0. 0046972 

0.01696 

1.510 

0.00556 

1.05625 

1.0129 

390 


9.17653 

67.69 

2.511 

656.29 

0. 0045071 

0.01692 

1.512 

0.00604 

1.05553 

0.9614 

40 0 


6.76672 

70.70 

2.499 

675.00 

0.0041639 

0.01690 

1.516 

0.00650 

1.05313 

0 .9554 

410 


8.43649 

73.66 

2.468 

669.50 

0.0039112 

0.01692 

1.523 

0.00696 

1.05099 

0.9336 

420 


6.12453 

76.57 

2.478 

902.20 

0.00 36776 

0.01695 

1.530 

0.00741 

1.04906 

0 .915C 

430 


7.83929 

79.43 

2.469 

913.36 

0.0034749 

0.01701 

1.539 

0.00766 

1.047 J1 

0.0990 

44 0 


7.57843 

62.25 

2 .460 

923.30 

0* OG 32973 

0.01709 

1.549 

0.00632 

1.04571 

0 .8651 

45 0 


7.33850 

65.04 

2.452 

932.14 

0.0031401 

0.01716 

1.560 

0.00677 

1.04924 

0.6729 

46 0 


7.11672 

67.80 

2 .444 

940.05 

0.0029999 

0.01728 

1.571 

0.00922 

1.04289 

C .6621 

470 


6.91062 

90.52 

2 .437 

947.17 

0.0026740 

0.01739 

1.563 

0.00967 

1 • 0 4 1 b 3 

0.0526 

460 


6.71892 

93.23 

2.430 

953.61 

0 • 0027602 

0.01751 

1.596 

0.01013 

1.04046 

0 .6441 

49 0 


6.53943 

95.91 

2.423 

959.44 

0.0026567 

0.01764 

1.609 

0.01059 

1.03936 

0.8365 

50 0 


6.37104 

98.57 

2.417 

964.75 

0.0025622 

0.01777 

1.622 

0.01105 

1.03833 

0.8297 

510 


6.21261 

101.22 

2 .411 

969.59 

0.0024754 

0.01707 

1.635 

0.01146 

1.03737 

0.9253 

520 


6.06316 

103.65 

2.405 

974.03 

0.0023955 

0.01603 

1.649 

0.01195 

1.93646 

0.8192 

530 


5.92166. 

106.47 

2.399 

978.11 

0.0023215 

0.01619 

1.663 

0.01242 

1.03560 

0 .8137 

54 0 


5.76796 

109.09 

2.393 

981.86 

0 • 0022520 

0*01835 

1.677 

0.01290 

1.03479 

0.8067 

550 


5.66086 

111.69 

2.366 

965.33 

0.0021666 

0.01651 

1.691 

0.01337 

1.03401 

0 .8043 

560 


5.54000 

114.30 

2.362 

966.54 

0.0021290 

0.01667 

1.706 

0.01365 

1.03326 

0 .8003 

570 


5.42483 

116.90 

2.377 

991.52 

0.0020730 

0.01664 

1.720 

0.01433 

1.03256 

0.7967 

580 


5.31494 

119. 50 

2.371 

994.29 

0.0020204 

0.01901 

1.735 

0.01461 

1.03191 

0.7934 

59 0 


5.20994 

122.09 

2.365 

996.87 

0.0019706 

0.01917 

1. 750 

0.01529 

1.03127 

0.7905 

60 0 


5.10947 

124.69 

2.360 

999.26 

0.0019241 

0.01934 

1.764 

0 .01576 

1.03067 

0.7679 
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C-2a 


THERHODVNAHIC PROPERTIES OF OXYGEN 


1020 PS I ft ISOBAR 


TEMPERATURE 

VOLUME 

ISOTHtRM 

IS OCH ORE 

INTERNAL 

enthalpy 

ENTROPr 

= C P 

VELOCI TY 



DERIVATIVE 

DERIVATIVE 

ENERGY 



V 

OF SOU NO 

DEG. R 

CU FT/LP 

CU FT-PSIA/LB 

PSIA/R 

0TU/L 3 

8TU/L0 

BTU/L8-R 

9T J / LB -R 

FT/SEC 


* 99.279 

0. 11222 

2153.48 

318.4 

- 83.056 

- 80.748 

0.50261 

0 . 26 7 

0 .396 

3849 

too 

0.01224 

2139.73 

316.6 

- 82.774 

- 50. 463 

0 * 50566 

0*266 

0.396 

3841 

105 

0.31235 

2046.01 

3 C 4.0 

- 80.816 

- 78.484 

0.52490 

0.262 

0.396 

3706 

110 

0.01246 

1954. 96 

291.8 

- 78.861 

- 76.507 

0.54336 

0.258 

0.395 

3729 

115 

0.01258 

1866. 49 

2 80.0 

- 76.907 

- 74,531 

0 . 561)95 

0.254 

0.395 

3670 

120 

0.01270 

1780,57 

268.5 

- 74.954 

- 72.555 

0.57777 

0.250 

0.395 

3611 

125 

0.01282 

1697. 13 

257.5 

- 73 . OC 1 

- 70.579 

0. 59389 

0 . 246 

0.395 

3551 

130 

C . 31295 

1616.11 

246 . 8 

- 71.053 

-68 .604 

3.60939 

0.243 

0.395 

3469 

135 

0.01308 

1537.45 

236.4 

- 69.098 

- 66.628 

0.62430 

0.240 

0.395 

3427 

140 

0.01321 

1461.11 

226.4 

- 67.147 

- 64.651 

0.63866 

0.237 

0.395 

3363 

145 

0.01335 

1387.01 

216.7 

- 65.195 

- 62.673 

a .65256 

0.234 

0.3 96 

3299 

150 

0.01349 

1315.10 

207.4 

- 63.241 

- 64.693 

0.66599 

0.231 

0.396 

3234 

155 

0.01364 

1245.32 

198.3 

- 61.286 

- 56.710 

0.67899 

0.226 

0.397 

3166 

160 

0.31379 

1177.62 

189.6 

- 59.328 

- 56.724 

0.69160 

0.226 

0.396 

3101 

165 

0.31394 

till .94 

161.2 

- 57,367 

- 54.733 

0.70365 

0.223 

0.396 

3033 

170 

0.31410 

1049,21 

173.0 

- 55.402 

- 52.736 

0.71576 

0.221 

0.400 

2 965 

175 

0.01427 

986.40 

165.2 

- 53.432 

- 50,736 

0.72736 

0.216 

0.401 

2697 

150 

0.31445 

926.43 

157.6 

- 51.456 

- 48.728 

0 .73868 

0.216 

0.403 

2627 

185 

0*31463 

868.25 

15 C .2 

- 49.473 

- 46.710 

0.74974 

3.214 

0 .404 

2758 

190 

0.31482 

811.82 

L 43.1 

- 47.481 

- 44.682 

0.76056 

0 . 212 

0.407 

2667 

195 

0.01501 

757.07 

136 . 2 

- 45.479 

- 42.643 

0.77115 

0.210 

0.409 

2616 

200 

0.31522 

703.96 

129.5 

- 43.464 

- 40.569 

0.76156 

C .206 

0.412 

2544 

205 

0.31544 

652.44 

L 2 3. 1 

- 41.435 

- 38.519 

0.79178 

0.236 

0.416 

2472 

210 

0 .01567 

602.47 

116.8 

- 39.390 

- 36.429 

0.80185 

0 . 204 

0.420 

2399 

215 

0.01592 

554.09 

110.7 

- 37.324 

- 34.318 

0.81179 

0.202 

0.425 

2 325 

220 

0.31618 

507.00 

104.7 

- 35.225 

- 32.179 

0.82162 

0.200 

0.430 

2250 

225 

0.01646 

461.46 

96.9 

- 33.116 

- 30 .010 

0.83137 

0.198 

0.437 

2174 

230 

0.01676 

417.34 

93.2 

- 30.969 

- 27.603 

0.64106 

0 . 196 

0.445 

2096 

235 

0.01709 

373.40 

87.4 

- 28.753 

- 25.524 

0.65087 

a. 199 

0.459 

1997 

24 0 

C . 31745 

333.45 

61.9 

- 26.494 

- 23.198 

0.86066 

a . 199 

0.470 

1916 

245 

0.01784 

294.48 

76.4 

- 24.164 

- 20.814 

0.87049 

0 . 196 

0.463 

1831 

250 

0.01828 

256.90 

71.0 

- 21.811 

- 18.359 

0.66041 

0.195 

0*499 

1743 

255 

0 . J 1877 

220.77 

65.7 

- 19.359 

- 15.814 

0.89049 

0.195 

0.520 

1653 

26 0 

0.31933 

186.01 

60*0 

- 16.810 

- 13.158 

0.90001 

0.194 

0.543 

1551 

26 5 

0.01999 

152.52 

54.6 

- 14.126 

• 10.352 

0.91149 

0.195 

0.560 

1451 

27 0 

0.02078 

121.18 

49.0 

- 11.276 

- 7.350 

0.92272 

0.196 

0.623 

1337 

275 

0.12177 

91.38 

43.5 

- 8.173 

• 4.061 

0.93479 

0.198 

0.696 

1222 

280 

0.32310 

64.09 

37.4 

- 4.693 

- 0.331 

0.94623 

0 . 201 

0.605 

1091 

285 

0.02504 

39.94 

31.3 

- 0.560 

4.149 

0.96408 

0.207 

1.016 

954 

290 

0.02841 

21*12 

24.4 

4.763 

10.130 

0.98487 

0.221 

1.442 

600 

295 

0.03496 

12.85 

17.4 

11.695 

16.499 

1.31348 

0.226 

1.811 

687 

300 

0.34345 

15.53 

13.1 

18.477 

26.665 

1.04100 

0.221 

1.360 

671 

310 

0.05638 

27.72 

9.3 

26.154 

36.604 

1.07425 

0.202 

0.767 

699 

320 

0.06575 

38 .% 

7.6 

30.903 

43.323 

1.09497 

0.191 

0.566 

732 

330 

0.37348 

48.82 

6.5 

34.567 

46.445 

1 . 1 LD 74 

0 .164 

0.470 

760 

340 

0.08026 

57.75 

5.6 

37.671 

52.829 

1.12383 

0.179 

0.412 

785 

350 

0.08642 

65.78 

5.2 

40.440 

56.763 

1.13524 

0.176 

0.377 

608 

360 

0.09216 

73.25 

4.0 

42.988 

60.395 

1.14547 

0.173 

0.351 

830 

370 

0.39758 

80.27 

4.5 

45.378 

63.809 

1.15483 

0 . 171 

0.332 

950 

380 

0.10275 

86.91 

4.2 

47.651 

67.057 

1.16349 

0.169 

0.316 

669 

390 

0.10772 

93*25 

3.9 

49.631 

70.176 

1.17159 

0.166 

0.306 

687 

400 

0.11252 

99.32 

3.7 

51.938 

73.190 

1.17922 

a . 167 

0.297 

905 

410 

0.11719 

105.17 

3.5 

53.964 

76.118 

1.18645 

0 . 166 

0.269 

922 

420 

0.12173 

110.83 

3.4 

55.981 

78.974 

1.19334 

0.165 

0.262 

938 

43 0 

0.12618 

116.31 

3.2 

57.936 

81.769 

1.19991 

0 . 164 

0.277 

953 

440 

0.13054 

121.65 

3.1 

59.855 

84.511 

1.23622 

0 . 163 

0.272 

968 

45 0 

0.13482 

126.85 

3.0 

61.743 

87.208 

1.21228 

0.163 

0.268 

96 3 

460 

0. 13903 

131 .94 

2.9 

63.604 

89.865 

1.21812 

0.162 

0.264 

997 

470 

0.14319 

136.92 

2.6 

65.442 

92.467 

1.22376 

0.162 

0.261 

1011 

480 

0.14729 

141.80 

2.7 

67.259 

95.079 

1.22921 

0.161 

0.256 

1025 

49 0 

0.15134 

146.60 

2.6 

69.059 

97.643 

1.23450 

0 . 161 

0.255 

1039 

500 

0.15535 

151.32 

2.5 

70.642 

100.164 

1.23963 

0.161 

0.253 

1051 

510 

0.15932 

155.98 

2.4 

72.611 

102.702 

1.24462 

0.160 

0.251 

1064 

520 

0.16325 

160.56 

2.4 

74.367 

105.202 

1.24948 

0 . 160 

0.249 

1076 

530 

0.16716 

165.10 

2.3 

76.113 

107.605 

1.25420 

0.160 

0.247 

1068 

54 0 

0.17103 

169.57 

2.2 

77.849 

110.152 

1.25682 

0 . 160 

0.246 

1100 

550 

0.17488 

174.01 

2.2 

79.576 

112.606 

1.26332 

0 . 160 

0 .245 

1112 

56 0 

0.17870 

178.39 

2.1 

61.295 

115.047 

1.26772 

0.159 

0 .244 

1124 

570 

0.18250 

182.74 

2.1 

83.006 

117.476 

1.27202 

0 . 159 

0.243 

1135 

580 

0.18629 

187.05 

2.0 

64.716 

119.899 

1.27623 

0.159 

0.242 

1146 

590 

0.19003 

191 .32 

2.0 

86.416 

122.311 

1.28035 

0 . 159 

0.241 

1157 

600 

0.19378 

195.56 

1.9 

86.116 

124.715 

1.28440 

0.159 

0.240 

1169 


* TMO-PMftSE soundary 


350 



C-2a 


THERMOOVNAMtC PROPERTIES OF OXYGEN 


1020 PSIA I SOB AR 


TEMPERATURE OENSITf 
DEG. R LB/CU FT 


* 99. 

270 81.83006 

100 

01.72413 

105 

00.98203 

110 

00.23029 

115 

79.49021 

120 

70.73025 

125 

77.90201 

130 

7 7.22109 

135 

76.45503 

140 

75.60331 

145 

74.90537 

150 

74.12058 

155 

73.32025 

160 

72.52760 

165 

71.71776 

170 

70.59776 

175 

70. 06651 

180 

69.22277 

185 

60. 36516 

190 

67.49209 

195 

66.60174 

200 

65.69205 

205 

64*76061 

210 

63.00464 

215 

62.02006 

220 

61.80544 

22 5 

60.75379 

230 

59.66039 

235 

50.50563 

24 0 

57.30573 

245 

56.04316 

25 0 

54.70413 

255 

53.27077 

260 

51.72144 

26 5 

50.01970 

270 

40.11037 

275 

45.92708 

2B0 

43.29615 

285 

39.93904 

290 

35.19392 

295 

20.60077 

300 

23.01254 

310 

17.73544 

320 

15.20052 

330 

13.60945 

340 

12.46011 

350 

11.57136 

360 

10.05002 

370 

10.24020 

300 

9.73257 

390 

9.20361 

400 

0.00720 

410 

8.53346 

42 0 

0.21467 

430 

7.92520 

44 0 

7.66056 

45 0 

7.41720 

46 0 

7.19247 

470 

6.90382 

400 

6.70941 

490 

6.6076? 

500 

6.43710 

510 

6.27670 

52 0 

6.12543 

530 

5.96242 

54 0 

5.84694 

55 0 

5.71034 

56 0 

5.59605 

570 

5.47955 

500 

5.36040 

590 

5.26221 

60 0 

5.16061 


VlOH/OVlp 

V CDP/OU> v 

-V <OP/OV> T 

< 0 V 7 DT1/V 

THERMAL 

VISCOSITY 

thermal 

OIELECTRK 




CONDUCTIVITY 


DIFFUSIVITY 

CONS TINT 

BTU/LB 

PSIA-CU FT/BTU PSIA 

1/ DEG. R 

BTU/FT -HR-R 

LB/FT-S£C 

SQ FT/HR 







X 10° 



219.06 

14.597 

176220.79 

D. 0018071 

0.11215 

43.062 

0.00346 

1.57000 

210.63 

14.566 

174867.47 

0.00 181C4 

0.11195 

42.476 

0.00346 

1.56995 

215.60 

14.346 

165692.04 

0.0016346 

0.11052 

33.645 

0.00345 

1.56399 

212. 54 

14.110 

156662.20 

0.0016601 

0.10901 

35.195 

0 . 0034*. 

1.5 560 2 

209.43 

13.005 

148367.95 

0.0016669 

0.10744 

32.007 

0.00342 

1 * 5 52 u 4 

206.27 

13.645 

140190.90 

0.0019153 

0.10579 

29.266 

0.0034C 

1.54604 

203.07 

13.400 

132345.46 

3.0019453 

0.10409 

26.766 

0.00330 

1 .5 40 Li 3 

199.62 

13.150 

124797.71 

0 .0019772 

0.10233 

24.494 

0.00335 

1.53399 

196.51 

12.097 

117546.13 

0.0020111 

0.10053 

22.447 

0.00333 

1.52792 

193.15 

12.640 

110561.30 

0.0020473 

0.09866 

2 0 . 60 3 

0.0033C 

1.52183 

109. 72 

12.300 

103094.20 

0.00206 60 

0.09660 

10.941 

0.00327 

1.51571 

106.24 

12 .118 

97475.04 

0.0021274 

0.09468 

17.443 

0.00323 

1.50954 

182.69 

11 .654 

91317.27 

0.0021720 

0.09293 

16.093 

0.00319 

1.50334 

179.07 

11 .590 

05410.00 

0.0022201 

0.09395 

14.676 

0.00315 

1.49700 

175.30 

11.325 

79745.65 

0.0022721 

0.06696 

13.778 

0.0031 1 

1.49077 

171.61 

11.060 

74316.00 

0.0023265 

0.06694 

12.786 

0.00307 

1.46441 

167.77 

11.795 

69113.38 

0.0C23899 

a. 06491 

11.894 

0 • C 030 2 

1.47797 

163.64 

10 .532 

64129.09 

0.0024571 

0.06206 

11*086 

0.00297 

1.47145 

159.82 

10.270 

59350.22 

0.0025307 

0.08079 

10.360 

0.00292 

1.46485 

155. 70 

10 .009 

54791.25 

3.0026116 

0.07672 

9.702 

0.00287 

1.45814 

151.49 

9.751 

50422.21 

0.0027016 

0.07663 

9.107 

0.00201 

1.45133 

147 .16 

9.495 

46244.65 

0.0026014 

0.07454 

6.560 

0.00275 

1.44439 

142.75 

9.240 

42252.52 

0.0029129 

0.07244 

6.060 

0.00269 

1.43730 

130.22 

0.907 

30440.23 

0.0030363 

0.07033 

7.63 7 

0.00262 

1.43005 

133.56 

0.736 

34002.71 

0.0031602 

0.36620 

7.234 

0.00256 

1.42262 

120.77 

0.405 

31335.56 

0.0033418 

0.06607 

6.068 

0.00248 

1.41496 

123.66 

0.234 

26035.16 

0.0035274 

0.06393 

6.533 

0.00241 

1*40709 

110. 03 

7 .979 

24098,93 

0*0037424 

0.06177 

6.226 

0.00233 

1.39692 

114.70 

7.50 3 

21045.95 

0.0040010 

0.05957 

5.941 

0.00222 

1.39032 

109.65 

7.223 

19100.38 

0. 0042041 

0.05736 

5.719 

0.0021 3 

1.38143 

104.29 

5.939 

16503.57 

0.0046296 

0.05516 

5.510 

0.00204 

1.37211 

90.75 

6.643 

14053.28 

0.0050S1S 

0.05292 

5.296 

0.00194 

1*36226 

93. 07 

6.330 

11760.59 

0.0055666 

0.05065 

5.075 

0.00163 

1.35160 

07.03 

5 .96 0 

9620*51 

0.0062300 

0.04633 

4.847 

0.00172 

1.34054 

00.05 

5.621 

7626.03 

0. QU 71 766 

0.04595 

4.607 

0.00156 

1.32625 

74.10 

5 .202 

5630.76 

3.00 63999 

0.04345 

4.352 

0.00145 

1.31460 

6 7 • 25 

4.790 

4196.99 

0.0103530 

0.04102 

4.075 

0.00126 

1.29696 

59.69 

4.306 

2775.17 

0.0134614 

0.03956 

3.765 

0.00114 

1.2604? 

51.05 

3.706 

1595.36 

Q. 01 95669 

0 « 03643 

3.402 

0.00095 

1.25696 

43.94 

3.143 

743.33 

0.0326169 

0.03756 

2.947 

0.00074 

1.22432 

38.14 

2.671 

367.52 

0.0474606 

0.03491 

2.417 

0.00067 

1.17993 

37.64 

2 .501 

357.35 

0.0366617 

0.02909 

2.046 

0.00094 

1.14317 

40.69 

2.592 

491.69 

0.0186466 

0.02291 

1.759 

0.00160 

1.10916 

44.41 

2.601 

592.50 

0.0127519 

0.02022 

1.647 

0.00235 

1 .0 9315 

40 • 00 

2.594 

664.45 

0.0097007 

0.01690 

1.560 

0.00296 

1.06309 

51.50 

2.579 

719.56 

0.0060077 

0.01613 

1.554 

0.00353 

1.37590 

54 • 00 

2.567 

761.21 

0.0066613 

0.01767 

1.534 

0.00406 

1.0 7036 

50 • 17 

2.554 

794.03 

0.0060364 

0 • Q 1736 

1.523 

0.00456 

1.06586 

61.30 

2.541 

622.56 

0.0054161 

0 • 0 1 7 10 

1.517 

0.00504 

1.06215 

64.52 

2 .527 

645.65 

0.0049271 

0.01705 

1.516 

0.00551 

1.05096 

67.59 

2.515 

665.65 

3. 0045316 

0.01699 

1.517 

0.00597 

1.05619 

70.60 

2.503 

682.66 

0.0042042 

0.01696 

1.521 

0.00643 

1.05375 

73. 56 

2.492 

897.46 

0.0039283 

0*01697 

1.527 

0.00600 

1.05157 

76 • 40 

2.402 

910.40 

0.0036922 

0.01701 

1.535 

0.00733 

1.04961 

79.34 

2.472 

921.79 

0.0034675 

6.01706 

1.544 

0.00770 

1.04704 

02.17 

2.463 

931.69 

0.0033063 

0.01714 

1.553 

0.00623 

1.04621 

04.96 

2.455 

940.09 

0.0031497 

0.01723 

1.564 

0.00660 

1.04472 

07. 72 

2.447 

940.95 

0.0030004 

0.01733 

1.575 

0.00913 

1.043J5 

90.45 

2.440 

956.20 

0. CO 28615 

0.01744 

1.567 

0 .0095 6 

1.0 4207 

93. 15 

2.433 

962.74 

0.0027669 

0*01755 

1.599 

0.01003 

1.04089 

95.64 

2.426 

966.66 

0.0026626 

0.01766 

1.612 

0.01040 

1.03976 

90.50 

2.420 

974.06 

0.0025676 

0.01761 

1.625 

0.01094 

1.0 3074 

101 .15 

2 .414 

979. Cl 

0.0024604 

0.01791 

1.639 

0.01137 

1.0 3776 

103.79 

2.400 

963.53 

0.0024000 

0.01606 

1.652 

0.01164 

1.03684 

106.41 

2.402 

907,68 

0. 0623256 

0.01822 

1.666 

0.01231 

1.0 3597 

109. 03 

2.396 

991.53 

0.0022565 

0.01636 

1.680 

0.01270 

1.93514 

111. 63 

2*391 

995.02 

3.0021922 

0.01054 

1.694 

0.01325 

1.93436 

114.24 

2.385 

998.29 

0.0021322 

0.01670 

1.709 

0.01372 

1.0 3362 

116.04 

2.37 9 

1001.32 

0.0020759 

0.01667 

1.723 

0.01420 

1.03291 

119.44 

2.374 

1004.14 

0.0020231 

0.01903 

1.730 

0.01467 

1.33224 

122.04 

2.368 

1006.77 

0.00 19734 

0.01920 

1.752 

0.01515 

1.03159 

124.64 

2.362 

1D09.22 

0.0019264 

0.01937 

1.76 7 

0.01563 

1.0 3090 


* TWO-PHASE BOUNDARY 


PR ANOTL 
NUMBER 


5 . 1*722 
5.4066 
4 . 9792 

4.5940 

4 . 240 ° 

3.9375 

3.6570 

3.4044 

3.1769 

2.9721 

2 .7079 
2.6224 
2.4738 
2.3437 
2.2218 
2.1160 
2.0221 
1.9394 
1.0670 
1.8043 

1 .7508 
1.7061 
1.6698 
1.6417 
1.6219 
1.61U3 
1.6074 
1 .6137 
1.6407 
1.6655 

1.7360 

1.7971 

1.8757 

1.9601 

2.0949 

2.2472 

2.4901 

2.7556 

3.2370 

4.0722 

4.5132 
3.4005 
2.1200 
1.660? 
1.4206 
1.2720 
1.1 767 
1.1075 
1.0567 
1.0170 

0.9049 

0.9584 

0.9363 

0.9174 

0.9011 

0.8870 

0.8746 

0.8637 

0.8540 

0.8454 

0.8377 
0.8308 
0.8264 
0.820? 
0.0146 
0 .8096 
0. 8051 
0.801D 
0.7974 
0.7941 

0.7911 

0.7885 
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C-2a 


THERMODYNAMIC PROPERTIES OF OXYGEN 


1 Q3 D PS I A ISOBAR 


temperature 

VOLUME 

ISOTHERM 

ISOCHORE 



DERIVATIVE 

DERIVATIVI 

OEG. R 

cu ft/lb 

CU FT-PSIA /10 

PSIA/R 

* 99.293 

0.01222 

2154.09 

316.4 

100 

0.01224 

2140.61 

316.6 

105 

0.01235 

2046.91 

304.0 

110 

0.01246 

1955.87 

291.6 

115 

0.01258 

1867.42 

280.0 

120 

0.01270 

1781.51 

268.6 

125 

0.01282 

1698.08 

257.5 

130 

0.01295 

1617.08 

246.8 

135 

0.01308 

1536.44 

236.5 

140 

0.01321 

1462.11 

2 26.4 

145 

0.01335 

1368.02 

216.8 

150 

0.01349 

1316.13 

207.4 

155 

0.01364 

1246.37 

198.4 

16 0 

0.01379 

1178.69 

189.7 

16 5 

0.01394 

1113.03 

181.3 

17 0 

0.01410 

1049.32 

173.1 

175 

0.01427 

987.53 

165.2 

180 

0.01444 

927.58 

157.6 

18 5 

0.01462 

869.43 

150.3 

19 0 

0.01401 

613.02 

143.2 

195 

0.01501 

758.30 

136.3 

200 

0.01522 

705.21 

129.6 

205 

0.01544 

653.72 

123.2 

210 

0.01567 

603.78 

116.9 

215 

0 . 01591 

555.35 

110.8 

220 

0.01617 

508.38 

104.8 

225 

0.01645 

462.87 

99.0 

230 

0.01675 

418.80 

93.3 

235 

0.01708 

374.85 

07.5 

240 

0.01744 

334.92 

82.0 

24 5 

0.01783 

296.00 

76.5 

25 0 

0.01827 

258.48 

71.1 

25 5 

0.01876 

222.40 

65.9 

260 

0.01931 

187. 71 

60.2 

265 

0.01997 

154.29 

55.0 

270 

0.02075 

123.01 

49.2 

275 

0.02172 

93.30 

43.7 

260 

0.02301 

66.06 

37.8 

285 

0.02489 

41.93 

31.7 

290 

0.02805 

22.67 

25.0 

295 

0.03406 

13.60 

18.1 

30 0 

0.04226 

15.32 

13.6 

310 

0.05525 

27.17 

9.5 

320 

0.06465 

38.42 

7.7 

330 

0.07236 

48.32 

6.6 

34 0 

0.07915 

57.31 

5.9 

350 

0.08530 

65.36 

5.3 

360 

0.09101 

72.66 

4.9 

37 0 

0.09640 

79.93 

4.5 

360 

0.10155 

86.60 

4.2 

390 

0.10648 

92.96 

4.0 

400 

0.11126 

99.06 

3.6 

410 

0.11589 

104.93 

3.6 

420 

0.12061 

110.61 

3.4 

430 

0.12482 

116.11 

3.3 

44 0 

0.12915 

121.46 

3.1 

45 0 

0.13340 

126.68 

3.0 

46 0 

0.13758 

131.78 

2.9 

470 

0.14171 

136.78 

2.8 

48 0 

0.14577 

141.67 

2.7 

49 0 

0.14979 

146.49 

2.6 

500 

0.15377 

151.22 

2.5 

510 

0.15771 

155.66 

2.5 

52 0 

0.16161 

160.46 

2.4 

530 

0.16546 

165.02 

2.3 

540 

0.16932 

169.51 

2.3 

550 

0.17314 

173.95 

2.2 

560 

0.17693 

176.35 

2.2 

570 

0.16069 

162.70 

2.1 

560 

0.16464 

167.02 

2.1 

590 

0.16617 

191.30 

2.0 

600 

0.19167 

195.55 

2.0 


INTERNAL 

ENERGY 

ENTHALPY 

ENTROPY 

c v 

Cp 

8 TU/L 9 

BTU/LB 

BTU/LB-R 

BTU / 

LB -R 

- 83.055 

- 80.724 

0.50262 

0.267 

0.396 

- 82.778 

- 80.444 

0.50564 

0 . 266 

0.3 96 

- 60.821 

- 78 .466 

0.52494 

0.262 

0.396 

- 78.865 

- 76.489 

0.54334 

0.25 8 

0.395 

- 76.912 

- 74.512 

0.56090 

0.254 

0.395 

- 74.959 

- 72.537 

D . 57772 

0.250 

0 .395 

- 73.007 

- 70.561 

0.59385 

0.246 

0.395 

- 71.056 

- 68.566 

0.60934 

0. 243 

0.395 

- 69.105 

- 66.610 

0.62425 

0. 240 

0.395 

- 67.154 

- 64.634 

0.63863 

0.237 

0.395 

- 65.202 

- 62.656 

0.65251 

0.234 

0.396 

- 63.249 

- 6 G .676 

0.66593 

0.231 

0.396 

- 61.294 

- 56.693 

0.67893 

0. 228 

0.397 

- 59.337 

- 56.707 

0.69154 

0.226 

0.397 

- 57.376 

- 54.717 

0.70379 

0.223 

0.396 

- 55.412 

• 52.722 

0.71570 

0.221 

0.400 

- 53.443 

- 50.721 

0.72730 

0.210 

0.401 

- 51.468 

- 48.713 

0.73862 

0.216 

0.402 

- 49.485 

- 46.696 

0.74967 

0.214 

0.404 

- 47.494 

- 44.669 

0.76040 

0.212 

0.407 

- 45.493 

- 42.630 

0.77106 

0.210 

0 .409 

- 43.479 

- 40.577 

0.78146 

0.208 

0.412 

- 41.452 

- 38.517 

0.79170 

0.206 

0.416 

- 39.407 

- 36*419 

0.60177 

0.204 

0.420 

- 37.343 

- 34.306 

0.61170 

0.202 

0.424 

- 35.256 

- 32.171 

0.62152 

0.200 

0.430 

- 33.142 

- 30.003 

0.83126 

0. 198 

0.437 

- 30.994 

- 27.799 

0.64095 

0 . 196 

0.444 

- 20.781 

- 25*522 

0.65074 

0.199 

0.459 

- 26.525 

- 23.199 

0.66052 

0.196 

0.469 

- 24.220 

- 20.819 

0.07034 

0.196 

0.482 

- 21.051 

- 18.367 

0.00024 

0.195 

0.496 

- 19.406 

- 15.820 

0.89030 

0.195 

0.519 

- 16.864 

- 13.160 

0.90058 

0.194 

0.541 

- 14.193 

- 10.305 

0.91123 

0.195 

0.578 

- 11.356 

- 7.399 

0.92239 

0.196 

0.619 

- 0.277 

- 4.134 

0.93438 

0.197 

0.690 

- 4.837 

- 0.448 

0.94766 

0.200 

0.793 

- 0.803 

3.943 

0.96320 

0.206 

0.989 

4.355 

9.705 

0.96323 

0.219 

1.374 

11.180 

17.665 

1.01050 

0.22 7 

1.755 

17.821 

25.062 

1.03006 

0.221 

1.416 

25.757 

36.295 

1.07227 

0.202 

0.766 

30.616 

42.947 

1.09341 

0 . 191 

0.576 

34.336 

46.142 

1.10941 

0 . 164 

0.475 

37.476 

52.573 

1.12265 

0 . 160 

0.416 

40.269 

56.538 

1.13414 

0.176 

0.379 

42.836 

60.194 

1.14444 

0.173 

0.353 

45.240 

63.627 

1.15385 

0 . 171 

0.334 

47.524 

66.691 

1.16256 

0.170 

0.319 

49.713 

70.023 

1.17069 

0.166 

0.307 

51.828 

73.046 

1.17835 

0.167 

0.298 

53.882 

75.986 

1.18561 

0 . 166 

0.290 

55.884 

78.050 

1.19251 

0.165 

0.283 

57.044 

81.652 

1.19910 

Q. 164 

0.277 

59.768 

64.401 

1.20542 

0.163 

0.272 

61.660 

87.103 

1.21149 

0. 163 

0.266 

63.525 

69.766 

1.21735 

0.162 

0.264 

65.366 

92.393 

1.22300 

0.162 

0.261 

67.186 

94.989 

1.22846 

0.161 

0.256 

68.988 

97.556 

1.23376 

0.161 

0.256 

70.774 

100.102 

1.23890 

0.161 

0.253 

72.545 

102.624 

1.24369 

0.160 

0.251 

74.304 

105.127 

1.24875 

0 . 160 

0.249 

76 .Q 51 

107.613 

1.25349 

0.160 

0.246 

77.700 

110.063 

1.25011 

0.160 

0.246 

79.517 

112.539 

1.26261 

0 . 160 

0.245 

81.238 

114.963 

1.26702 

0.159 

0.244 

82.953 

117 .416 

1.27132 

0.159 

0.243 

04.661 

119.639 

1.27554 

0.159 

0 .242 

86.365 

122.253 

1.27966 

0.159 

0.241 

06.064 

124.660 

1.26371 

0.159 

0.240 


• TMO-PHASE BOUNOARY 


VELOCITY 
OF SOUND 
FT/SEC 


381*9 
3 81*2 
3786 
3729 
3671 
3612 
3551 
31*90 
342 7 
3364 

3300 
3234 
3168 
3102 
3034 
2 966 
2 890 
2 829 
2759 
2688 

2618 

2546 

2474 

2401 

2327 

2252 

2176 

2098 

2000 

1919 

1834 

1747 

1657 

1556 

1457 

1344 

1229 

1101 

966 

815 

696 

674 

699 

732 

759 

784 

808 

830 

850 

869 

887 

905 

922 

938 

953 

969 

963 

998 

1011 

1025 

1038 

1051 

1064 

1076 

1089 

1101 

1112 

1124 

1135 

1146 

1156 

1168 
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G-2a 


THERHOOYNAMIC PROPERTIES OF OXYGEN 


1030 PSIA ISOBAR 


TEMPERATURE OENSITY V<DH/OV> p VlOP/OU) -V(DP/OVJ_ <DV/OTyv THERMAL VISCOSITY THERMAL DIELECTRIC PRANOTL 

CONDUCTIVITY DIFFUSIVITY CONSTANT NUMBER 

DEG. R L0/CU FT 8TU/LB PSIA-GU FT/BTU PSIA l/OEG. R 0TU/FT-HR-R L0/FT-SEC SQ FT/HR 

X 10 5 


89. 

> 293 01.03342 

219.12 

14.597 

176276.43 

0.0018065. 

0.11215 

43.077 

0.00346 

1.57002 

5.4734 

100 

01.72000 

210.69 

14.566 

174949.7J 

0.0010090 

0.11196 

42.501 

0.00346 

1.56996 

5.4092 

105 

00.90771 

215.67 

14.346 

165774.66 

0.0010340 

0.11053 

30.669 

0.00345 

1.56403 

4.9016 

110 

00.24341 

212.61 

14.119 

156945.29 

0.0010594 

0.10903 

35.210 

0.00344 

1.55006 

4.5970 

115 

79.49557 

209.50 

13 .005 

140451.37 

0.0010062 

0.10745 

32.109 

0.00342 

1.55200 

4.2510 

120 

78* 74306 

206.35 

13.645 

140202.02 

Q. 0019145 

0.10501 

29.300 

0.00340 

1.54609 

3.9394 

125 

77.98790 

203.15 

13.400 

132429.73 

0.0019445 

0.10410 

26.705 

0.00330 

1.54007 

3.6587 

130 

77.22720 

199.90 

13.151 

124002.40 

0.0019763 

0.10235 

24.512 

0.00335 

1.53404 

3.4Q60 

135 

76.46153 

196.59 

12.097 

117631.26 

0.0020101 

0.10054 

22.464 

0.00333 

1.52790 

3.1704 

140 

75.69015 

193.23 

12.640 

110666.97 

0.0020462 

0.09070 

20.619 

0.00330 

1.52109 

2.9735 

145 

74.91257 

109.01 

12 .30 0 

103900.33 

0.0020040 

0.09601 

10.956 

0.00327 

1.51576 

2.7092 

150 

74.12810 

106.33 

12.116 

97562.37 

0.0021261 

0.09490 

17.457 

0.00323 

1.50960 

2.6236 

155 

73.33627 

182.79 

11 .055 

91404.30 

0.0021706 

0.99295 

16.1Q6 

0.00319 

1.50340 

2.4749 

160 

72.53600 

179.17 

11.590 

05497.54 

0,0022105 

0.09098 

14,000 

0.00316 

1.49715 

2.3417 

165 

71.72675 

175.40 

11.325 

79033.72 

0.0022704 

0.00090 

13.790 

0.00311 

1.49004 

2.2228 

170 

70.90729 

171.72 

11.061 

74404.69 

0.0023266 

0.00696 

12.799 

0.00307 

1.4 6446 

2.1166 

175 

70.07664 

167.00 

10 .796 

69202.56 

0.0023070 

0.00493 

11.905 

0.00302 

1.47004 

2.0228 

100 

69.23356 

163.95 

10.533 

64219.65 

0.0024547 

0.00200 

11.090 

0.00297 

1.47153 

1.9400 

185 

60.37667 

159.94 

10.271 

59440*59 

0.0025201 

0.00082 

10.369 

0.00292 

1.46493 

1.8675 

190 

67.50440 

155.03 

10 .011 

54002.25 

0.0026009 

0.07075 

9.711 

0.00287 

1.45024 

1.6047 

195 

66.61494 

151.63 

9.753 

50513.07 

0.0026902 

0.07667 

9.115 

0.00281 

1.45143 

1.7511 

20 0 

65.70624 

147.32 

9.497 

46336.99 

0.0027976 

0. 07450 

0.576 

0.00275 

1.44449 

1.7062 

205 

64.77592 

142 .90 

9.243 

42345.50 

0.0029005 

0.07247 

0.080 

0.00269 

1.43742 

1.6696 

210 

63.02122 

130.37 

0.991 

30534.03 

0 * 0030 333 

0.07036 

7.644 

0.00263 

1.43010 

1.6416 

215 

62.83J09 

133.72 

8.740 

34097,29 

0.0031743 

0.06025 

7.242 

0.00256 

1.42276 

1.6215 

22 0 

61.02514 

120.95 

0.490 

31430.94 

0.0033349 

0.06612 

6.075 

0.00249 

1.41513 

1.6090 

225 

60.77542 

124.05 

0.239 

20131.36 

0.0035193 

0.06390 

6.540 

0.00241 

1.40725 

1.6066 

230 

59.60431 

119.03 

7.905 

24995.96 

0.0037326 

0.06102 

6.233 

0.00233 

1.39910 

1.6126 

235 

50.53235 

114.99 

7.509 

21940.90 

0. 0039090 

0.05962 

5.940 

0.00222 

1.39052 

1.6471 

240 

57.33565 

109.00 

7.230 

19202.02 

0.0042701 

0.05743 

5.724 

0.00213 

1.30165 

1.6034 

245 

56.07703 

104.53 

6.947 

16599. C4 

0.0046111 

0.05522 

5.515 

0.00204 

1.37236 

1.7330 

25 0 

54. 74294 

99.02 

9.65 2 

14149.69 

0.0050201 

0.05299 

5.30 2 

0.00194 

1.36256 

1.7934 

255 

53.31590 

93.37 

6.349 

11857.56 

0. 0055551 

0.05072 

5.003 

0.00183 

1.35213 

1.0709 

260 

51.77496 

07.36 

5.901 

9710.47 

0.0061937 

0.04041 

4.055 

0.00173 

1.34093 

1.9534 

265 

50.00497 

01.22 

5 .63 0 

7727.52 

0.0071134 

0.04603 

4.616 

0.00159 

1.32072 

2.0861 

270 

40.20027 

74.61 

5.222 

5929.32 

0.0003012 

0.04355 

4.363 

0.00146 

1.31510 

2.2330 

275 

46.03530 

67.75 

4.015 

4294.94 

0.0101027 

0.04109 

4.009 

0.00129 

1.29975 

2.4715 

200 

43.45100 

60.29 

4.339 

2070.53 

0.0131569 

0.03964 

3.783 

0.00115 

1.26150 

2.7252 

205 

40.10415 

52.50 

3.031 

1605.09 

0.0100100 

0.03044 

3.420 

0.00097 

1.2 5066 

3.1740 

29 0 

35.64004 

44.00 

3.202 

015.25 

0.0306654 

0.03754 

2.909 

0.00077 

1.22742 

3.9307 

295 

29.35760 

38.70 

2.715 

399.36 

0.0453394 

0.03514 

2.474 

0.00066 

1.10496 

4.4465 

300 

23.66114 

37.00 

2 .590 

362.57 

0.0374722 

0.03049 

2.000 

0.00091 

1.14739 

3.4914 

310 

10.09904 

40.63 

2.599 

491,73 

0.0193407 

0.02327 

1.779 

0.00164 

1.11150 

2.1640 

32 0 

15.46702 

44.31 

2 .600 

594.10 

0.0129933 

0.02044 

1.661 

0.00230 

1.09478 

1.6038 

33 0 

13.01532 

47.89 

2.599 

667.62 

0.0099214 

0.01905 

1.599 

0.00290 

1.00430 

1.4355 

340 

12.63394 

51.39 

2.505 

724.00 

0.0000902 

0.01026 

1.563 

0.00347 

1.07690 

1.2829 

35 0 

11.72304 

54.76 

2.572 

766.49 

0. SO 69257 

0.01778 

1.542 

0.00400 

1.07131 

1.184.3 

36 0 

10.90769 

50.85 

2.559 

000.00 

0.0060066 

0.01747 

1.530 

0.00450 

1.06673 

1.1135 

370 

10.37305 

61.27 

2.545 

029.09 

0.0054536 

0.01726 

1.523 

0.00498 

1.06292 

1.0616 

30 0 

9.04704 

64.41 

2.532 

052.03 

0.0049571 

0.01713 

1.521 

0.00545 

1.05967 

1.0211 

390 

9.39102 

67.49 

2.519 

073.01 

0.0045560 

0.01705 

1.523 

0.00591 

1.05605 

0.9684 

40 0 

0.90009 

70.51 

2.507 

090.36 

0.0042246 

0.01702 

1.526 

0 .00636 

1.05437 

0.9615 

410 

0.62066 

73.47 

2.496 

905*42 

0.0039454 

0.01703 

1.532 

0.00601 

1.05216 

0.9389 

420 

0.30500 

76.39 

2.406 

910.59 

0.0037060 

0.01706 

1.539 

0.00725 

1.05017 

0.9190 

430 

0.01125 

79.26 

2.476 

930,19 

0.0035001 

0.01711 

1.540 

0.00770 

1.04036 

0 .9033 

440 

7.74204 

02.09 

2.467 

940.40 

0.0033192 

0.01718 

1.557 

0.00015 

1.04672 

0.0689 

450 

7.49617 

04.88 

2.450 

949.64 

0.0031593 

0.01727 

1.560 

0.00059 

1.04521 

0.0764 

460 

7.26831 

67.64 

2.451 

957.04 

0.0030169 

0.01737 

1.579 

0.00904 

1.04301 

0.0653 

470 

7.05690 

90.37 

2.443 

965.22 

0.0020091 

0.01740 

1.591 

Q .00949 

1.04252 

0 .0555 

400 

6.05996 

93.00 

2 .436 

971.00 

0.0027736 

0.01759 

1.603 

a. 00993 

1.04132 

0.0460 

490 

6.67506 

95.77 

2.429 

977.92 

0.0026600 

0.01772 

1.615 

0.01030 

1.04019 

0.0389 

500 

6.50321 

90.43 

2.42 3 

903.42 

0.0025731 

0.01705 

1.628 

0,01064 

1.03914 

0.0319 

510 

6.34083 

101.00 

2.417 

900.43 

0.0024053 

0.01794 

1.642 

0.01126 

1.03015 

0.0275 

520 

6.10772 

103. 72 

2.411 

993.03 

0.0024044 

0.01010 

1 ■ 655 

0.01173 

1.03722 

0.0212 

530 

6.04301 

106.35 

2.405 

997.25 

0.0023296 

0.01025 

1.669 

0.01219 

1.03634 

0.0155 

540 

5.90593 

100.96 

2.399 

1001.13 

0.0022603 

0.01041 

1.603 

0.01266 

1.0 355 0 

0 .0105 

55 0 

5.77502 

111.57 

2.393 

1004.72 

0.0021957 

0.01057 

1.697 

0.01313 

1.03471 

0.0059 

56 0 

5.65211 

114.10 

2.300 

1000.04 

0.0021353 

0.01873 

1.711 

0.01359 

1.03396 

0.8010 

570 

5.53420 

116.70 

2.302 

1011.12 

0.0020700 

0.01090 

1.726 

0.01407 

1.03324 

0.7901 

500 

5.42167 

119.30 

2.377 

1013.99 

0.0020258 

0.01906 

1.740 

0 .01454 

1.03256 

0.7948 

590 

5.31440 

121.90 

2.371 

1016.66 

0.0019759 

0.01923 

1.755 

0.01501 

1.03191 

0.7918 

60 a 

5.21174 

124.58 

2.365 

1019.16 

0.0019207 

0.01940 

1.770 

0.01549 

1.03129 

0.7091 


* TWO-PHASE BOUNOART 
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C-2a 


THERMODYNAMIC PROPERTIES OF OXYGtN 


1040 PSIA ISOBAR 


TEMPERATURE 

VOLUME 

ISOTHERM 

IS OCHORE 



derivative 

DERIVATIVE 

DEG. R 

CU FT/LB 

CU ft-psia/lb psia/r 

• 99.307 

0.01222 

2154.70 

316.5 

100 

0.01223 

2141.50 

316.7 

105 

0.01235 

2047.81 

304.1 

110 

0.01246 

1956.77 

291.9 

115 

0.01256 

1668.34 

260.1 

120 

0.31270 

1762.45 

266.6 

125 

0.01262 

1699.03 

257.6 

130 

0.01295 

1616.04 

246.8 

135 

Q. 01308 

1539.42 

236.5 

140 

0.01321 

1463.10 

226.5 

145 

0.01335 

1369.04 

216.6 

150 

0.01149 

1317.16 

207.5 

155 

0.01363 

1247.42 

196.5 

160 

0. 01378 

1179.76 

169.7 

165 

0.01394 

1114.11 

161.3 

17 0 

Q.0141D 

1050.43 

173.2 

175 

0.01427 

966.66 

165.3 

160 

0 .01444 

926.73 

157.7 

18 5 

0.01462 

670.60 

150.4 

19 0 

0.01481 

614.22 

143.3 

195 

0.01501 

759.52 

136.4 

20 0 

0.01522 

706*47 

129.7 

205 

0.01543 

655.01 

123.3 

210 

0.01566 

605.09 

117.0 

215 

0.01591 

556.69 

110.9 

220 

0.01617 

509. 76 

104.9 

225 

0.01645 

464.29 

99.1 

230 

0.01675 

420.26 

93.4 

23 5 

0.01706 

376.30 

67.6 

240 

0.01743 

336.39 

62.1 

245 

0.01782 

297.53 

76. 7 

250 

0.01625 

260.05 

71.3 

255 

0.01874 

224.03 

66.0 

260 

0.01929 

189.40 

60.4 

265 

0.01994 

156.05 

55.2 

27 0 

0.02071 

124.64 

49.5 

27 5 

0. 02167 

95.20 

44. a 

260 

0.02294 

66.02 

36.1 

265 

0.02474 

43.91 

32.1 

290 

0.02772 

24.63 

25.6 

295 

0.03326 

14.46 

16.6 

300 

0.04112 

15.22 

14. 1 

310 

0.05614 

26.64 

9. 6 

320 

Q. 36356 

37.69 

7.9 

330 

0.07131 

47.63 

6.6 

340 

0.07807 

56.67 

6.0 

35 0 

0.08419 

64.96 

5.4 

360 

0 . Q 8969 

72.52 

4.9 

37 0 

0.09525 

79.59 

4.6 

360 

0.10037 

66.29 

4.3 

390 

0.10526 

92.66 

4.0 

40 0 

0.11002 

96.60 

3.6 

410 

0.11463 

104.70 

3.6 

420 

0.11911 

110.39 

3.4 

430 

0.12350 

115.91 

3.3 

44 0 

0.12779 

121.26 

3.2 

45 0 

0.13201 

126.52 

3.0 

46 0 

Q. 13616 

131.63 

2.9 

470 

0.14025 

136.64 

2.6 

46 0 

9.14429 

141.55 

2.7 

490 

0.14826 

146*37 

2.6 

500 

0.15222 

151.12 

2.6 

510 

0.15613 

155.79 

2.5 

520 

0.16000 

160.40 

2.4 

530 

0.16384 

164.95 

2.3 

54 0 

0.16765 

169.45 

2.3 

55 0 

0.17143 

173. 9u 

2.2 

56 0 

0.17519 

176.30 

2.2 

570 

0.17892 

162.67 

2.1 

560 

0.16264 

186.99 

2.1 

590 

0 .18633 

191.28 

2.0 

60 0 

0 . 19001 

195.54 

2.0 


INTERNAL 

ENERGY 

ENTHALPY 

ENTROPY 

<v 

Cp 

BTU/L5 

8TU/LB 

0TU/L0-R 

3TU / 

LB -R 

-63.053 

-60.700 

0.50264 

0.267 

0 .396 

-62.782 

-60.426 

0 .53559 

0.266 

0.396 

-80.625 

-76.447 

0.52490 

C.262 

0.396 

-76.870 

-76.470 

0.54329 

0.256 

0.395 

-76.916 

-74.494 

0.56366 

0.254 

0.395 

-74.964 

-72.519 

0.57768 

C.250 

0.395 

-73.013 

-70.543 

0.59360 

0.246 

0.395 

-71.062 

-66.566 

0.60929 

0.243 

0.395 

-69.111 

-66.593 

0.62420 

0.240 

0.395 

-67.160 

-64.616 

0 .63658 

0.237 

0.395 

-65.209 

-62.639 

0.65246 

0.234 

0.396 

-63.256 

-60.659 

0.66586 

0.231 

0.396 

-61.30 2 

-56.676 

0.67866 

0.226 

0.397 

-59.346 

-56.691 

0.69149 

0.226 

0.397 

-57.366 

-54.701 

0.70373 

0.223 

0.398 

-55.422 

-52.706 

0.71564 

0. 221 

0.399 

-53.453 

-5C.706 

0.72724 

9.216 

0.401 

-51.479 

-46.696 

C. 73855 

0.216 

0.402 

-49.497 

-46 .681 

0.74960 

0.214 

0.404 

-47.507 

-44.655 

0.76041 

0.212 

0.406 

-45.507 

-42.616 

0.77100 

0.210 

0.409 

-43.495 

-40.564 

0.78140 

0.208 

0.412 

-41.468 

-38.496 

0.79162 

0*206 

0.415 

-39.425 

-36.408 

0.83166 

9.204 

0.420 

-37.363 

-34.299 

0. 61161 

0 . 202 

0.424 

-35.277 

-32*163 

0.62143 

0 .200 

0.430 

-33.164 

-29.997 

0.63116 

0.196 

0.436 

-31.020 

-27.794 

0.84063 

0.196 

0 .444 

-26.619 

-25.520 

0.85061 

3.199 

0.456 

-26.556 

-23.199 

0.86039 

0.196 

0.469 

-24.255 

-20.623 

0.67019 

0. 196 

0 .461 

-21.691 

-16.376 

0 . 86307 

0.i95 

0.497 

-19.452 

-15.643 

0 .69311 

0.195 

0.517 

-16.917 

-13.202 

0.90036 

0 . 194 

0.539 

-14.258 

-10.417 

0.91397 

0.195 

0.575 

-11.435 

-7*446 

0.92206 

0 . 195 

0.616 

-8.379 

-4.205 

0.93397 

0 . 197 

0.664 

-4.977 

-0.560 

0.94710 

0.200 

0.782 

-1.016 

3.749 

0.96235 

0. 205 

0.965 

3.976 

9.315 

0.96170 

0.216 

1.314 

10.527 

16.931 

1.00773 

0.226 

1 .692 

17.164 

25.064 

1.03515 

0.221 

1.446 

25.355 

35.761 

1.07026 

0.203 

0.605 

30.325 

42.566 

1.09166 

0. 192 

0.565 

34.104 

47.636 

1.10608 

0 . 165 

0.461 

37.261 

52.315 

1.12146 

0 . 180 

0.420 

40.099 

56*313 

1.13305 

0. 176 

0.302 

42.663 

59.993 

1.14342 

0.174 

0.355 

45.101 

63 .445 

1.15268 

0. 171 

0.336 

47.396 

66.725 

1.16163 

0.170 

0.321 

49.595 

69.670 

1.16960 

0.166 

0.309 

51.718 

72.906 

1.17746 

0. 167 

0.299 

53.778 

75.653 

1.18476 

0.166 

0.291 

55.787 

76.726 

1.19166 

9.165 

0.264 

57.752 

61.535 

1.19830 

0.164 

0.278 

59.661 

84.291 

1.20463 

0.164 

0.273 

61.577 

86.999 

1.21372 

0 . 163 

0.269 

63.445 

69.667 

1.21656 

0. 162 

0.265 

65.290 

92.299 

1.22224 

9. 162 

0.262 

67.113 

94.900 

1.22772 

U. 161 

0.259 

68.917 

97.472 

1.23302 

0.161 

0.256 

70.705 

IOC .020 

1.23617 

0. 161 

0.254 

72.479 

102.546 

1.24317 

3. 160 

0.252 

74.240 

105.052 

1.24804 

0. 160 

0.250 

75.989 

107.541 

1.25278 

3. 160 

0.246 

77.728 

110.014 

1.25740 

0.160 

0.247 

79.459 

112.473 

1.26191 

0 . 160 

0.2 45 

61.181 

114.919 

1.26632 

0.159 

0.244 

82.897 

117.354 

1.27363 

0.159 

0.243 

64.607 

119.779 

1 .27465 

0.159 

0.242 

86.311 

122.195 

1.27699 

0.159 

0.241 

86.012 

124.604 

1.26302 

0. 159 

0.240 


* THO-PHASE 30UN0ARY 


VELOCITY 
OF SOUNO 
FT/SEC 


3650 
3 642 
3787 
3730 
3672 
3612 
3 552 
3491 
3425 
3365 

3300 
3235 
3169 
3103 
3035 
2 966 
2 899 
2630 
2760 
2690 

2619 

2546 

2475 

2403 

2329 

2254 

2178 

2101 

2003 

1921 

1837 

1750 

1661 

1560 

1462 

1350 

1237 

1110 

978 

630 

709 

679 

700 

732 

759 

784 

606 

630 

650 

669 

665 

90S 

922 

938 

954 

969 

983 

998 

1012 

1025 

1035 

1051 

1064 

1077 

1069 

1101 

1113 

1124 

1136 

1147 

1158 

1169 
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C-2a 


therhooynahic properties of oxygen 


1040 PSIA ISOBAR 


TEMPERATURE DENSITY V(DM/DV> p 

OEG* R L8/CU FT 6TU/L8 


► 99. 

307 61.83598 

219.17 

100 

81.73347 

218.76 

105 

80.99268 

215.74 

110 

60.24852 

212.67 

115 

79.50092 

209.57 

120 

78.74947 

206.42 

125 

77.99379 

203.22 

130 

77.23346 

199.97 

135 

76.46603 

196.67 

140 

75.69699 

193.32 

145 

74.91978 

189.90 

150 

74.13576 

166.42 

15 5 

7 3.34429 

162.66 

160 

72.54456 

179.27 

165 

71.73573 

175.59 

170 

70.91662 

171.83 

175 

70.06676 

167.99 

180 

69.24433 

164.07 

185 

66.38616 

160.06 

190 

67.51669 

155.96 

195 

66.62812 

151.76 

200 

65.72041 

147.46 

20 5 

64.79120 

143.05 

210 

63.83776 

138.53 

215 

62.65688 

133.89 

220 

61.84478 

129.12 

225 

60.79700 

124.23 

23 0 

59.70815 

119.22 

235 

58 .55896 

115.20 

24 0 

57.36545 

110.11 

245 

56.11072 

104.77 

25 0 

54.76151 

99.29 

255 

53.36070 

93.66 

26 0 

51.62800 

67.66 

26 5 

50.14941 

61.60 

27 0 

46.28097 

75.04 

275 

4G. 14149 

68.25 

280 

43.60097 

60.68 

265 

40.41716 

53.29 

290 

36.07009 

45.64 

295 

30.07047 

39.31 

30 0 

24.31635 

37.99 

310 

16.47160 

40.57 

320 

15.72915 

44.21 

330 

14.02332 

47.78 

340 

12.60911 

51.26 

35 0 

11.87726 

54.65 

36 0 

11.12524 

57.94 

370 

10.49643 

61.16 

38 0 

9.96352 

64.31 

390 

9.49875 

67.39 

40 0 

9.08917 

70.41 

410 

8.72406 

73.38 

420 

8.39549 

76.30 

430 

8.09744 

79.17 

440 

7.82523 

62.00 

45 0 

7.57516 

64.60 

460 

7.34424 

87.57 

47 Q 

7.13005 

90.30 

460 

6.93058 

93.01 

49 0 

6.74415 

95.70 

50 0 

6.56936 

96. 37 

510 

6.40500 

101.02 

52 0 

6.25005 

103.66 

530 

6.10361 

106.29 

540 

5.96493 

108.90 

550 

5. 83332 

111.51 

560 

5.70819 

114.12 

570 

5.58902 

116.72 

580 

5.47534 

119.32 

590 

5. 36676 

121.93 

60 0 

5.26286 

124.53 


VCOP/DU» v - V (OP/DV J-p 
PSIA-;u FT/8TU PSIA 


(OV/OTyv THERMAL VISCOSITY THERHAL DIELECTRIC 
CONDUCTIVITY OIFFUSIVITY CONSTANT 

I / DEG* R BTU/FT-MR-R L0/FT-S£C SQ FT/HR 
X 10® 


14.597 

176332.07 

0.0016060 

0.11216 

14.567 

175Q31.92 

0.0018092 

0.11197 

14.346 

165857.26 

0.0018333 

0.11054 

14.119 

157028.29 

0.0016567 

0.10904 

13.665 

148534.77 

0.0018854 

0.10746 

13.645 

140366.63 

0.0019137 

0.10582 

13.401 

132513.97 

0.0019436 

0.10412 

13.151 

124967.67 

0.0019753 

0.10236 

12.897 

117716.37 

0.0020091 

0.10056 

12.641 

110752.53 

0.0020451 

0.09672 

12.361 

104066.36 

0.0020836 

0.09663 

12.119 

97646.89 

0.0021246 

0.09492 

11.855 

91491.30 

0.0021691 

0.09297 

11.591 

85565.05 

0.0022169 

0.09100 

11.326 

79921.75 

0.0022666 

0.08900 

11.062 

74493.27 

0.0023247 

0.08699 

IS. 796 

69291.69 

0.0023857 

0.06496 

10.535 

64309.37 

0.0024523 

0.08291 

10.273 

59536.90 

0.0025256 

0.08085 

10 .013 

54973.20 

0.0026059 

0.07876 

9.755 

50605.47 

0.0026949 

0.07670 

9.500 

46429.27 

0.0027938 

0.07461 

9.246 

42438.57 

0.0029042 

0.07251 

8.994 

38627.76 

0.0030283 

0.97040 

6.744 

34991.79 

0. 0 U 31665 

0.06829 

8.495 

31526.23 

0.0033281 

0.06616 

5.245 

28227.46 

0.0035112 

0.06402 

7.992 

25092,66 

0. 0037229 

0.06167 

7.516 

22035.93 

0.0039771 

0.05966 

7.236 

19297.15 

0.0042562 

0.05749 

5.955 

16694.36 

3.0045929 

0.05529 

6.661 

14245.91 

0.0050046 

0.05306 

6.360 

11954.30 

0.0055240 

0.05060 

5.994 

9816.17 

0.0061502 

0.04649 

5.654 

7825.93 

0.0070516 

0.04612 

5.242 

6027.52 

0.0082056 

0.04366 

4.639 

4392.51 

0*0100200 

0.04116 

4,371 

2965.52 

0.0128519 

0.03971 

3.674 

1774,62 

0. 0161045 

0. 03847 

3.256 

886.49 

0.0267674 

0.03750 

2.763 

435.55 

0.0430528 

0.03533 

2.617 

370.05 

0.0360621 

0.03104 

2.607 

492.01 

0*0198526 

0.02363 

2.614 

595.91 

0.0132376 

0.02066 

2.605 

670.63 

0.0100636 

0.01921 

2.590 

728.44 

0.0081693 

0.01636 

2.577 

771.77 

0.0069905 

0.01766 

2.564 

606.75 

0.0061351 

0.01756 

2.550 

835.60 

0.0054912 

0.01734 

2.536 

859.79 

0.0049671 

0.01720 

2.523 

860.36 

0. 0C456O5 

0.01712 

2.511 

696.03 

0.0042449 

0.01708 

2.50 0 

913.37 

0.0039626 

0.01706 

2.469 

926.78 

9.0037214 

0.01711 

2.479 

936.60 

0.0035127 

0.01716 

2.470 

949.06 

0.0033302 

0.01723 

2.462 

958.39 

0.0031669 

0.01732 

2.454 

966.73 

0.0030254 

0.01741 

2.446 

974.24 

0.0026966 

0.01752 

2.439 

961.02 

0.0027603 

0.01763 

2.432 

967.16 

0.0026746 

0.01776 

2.426 

992.75 

0.0025785 

0.01768 

2.420 

997.66 

0.0024902 

0.01798 

2.414 

1002.53 

0.0824069 

0.018L3 

2.406 

1006.82 

0.0023337 

0.01629 

2.402 

1010.77 

0.0022640 

0.01644 

2.396 

1014.42 

0.0021991 

0.01660 

2.391 

1017.80 

0.0021365 

0.01876 

2.365 

1020.93 

0.0020617 

0.01693 

2.379 

1023.65 

0.0020285 

0.01909 

2.374 

1026.57 

0.0019763 

0.01926 

2 .368 

1029.11 

0.0019311 

0.01943 


43.091 

42.527 
38.693 
35.240 

32.130 
29.320 
26.804 
24.529 
22.480 
20.636 

18.970 

17.471 

16.119 

14.900 

13.801 

12.810 

11.915 

11.108 

10.379 

9.720 

9.124 

8.584 

8.095 

7.652 

7,249 

6.882 

6.547 

6.240 

5.954 

5.729 

5.521 

5.309 

5.090 

4.863 

6.626 

4.374 

6*103 

3.801 

3.453 

3.029 

2.528 

2.130 
1.800 
1.675 
1.610 
1.572 
1.550 

1.536 

1.530 

1.527 

1.528 

1.531 

1.537 
1.564 
1.552 
1.561 
1.572 
1.583 
1.594 
1.606 

1.619 

1.632 

1.645 

1.658 

1.672 

1.686 

1.700 

1.716 

1.728 

1.743 

1.757 

1.772 


0.00346 

0.00346 

0.00365 

0.00344 

0.00342 

0.00360 

0.00338 

0.00336 

0.00333 

0.00330 

0.00327 

0.00323 

0.00320 

0.00316 

0.00311 

0.00307 

0.00302 

0.00298 

0.00292 

0.00287 

0.00281 

0.00276 

0.00269 

0.00263 

0.00256 

0.00249 

0.00241 

0.00233 

0.00222 

0.00214 

0.00205 

0.00195 

0.00184 

0.00176 

0.00160 

0.00147 

0.00130 

0.00116 

0.00099 

0.00079 

0.00069 
0 • 00086 
0.00159 
0.00224 
0.00285 
0.00342 
0.00396 
0.00446 
0.00492 
0.00538 

0.00586 

0.00629 

0.00673 

0.00718 

0.00762 

0.00806 

0.00851 

0.00895 

0.00939 

0.00984 

0.01028 

0.01073 

0.01116 

0.01162 

0.01208 

0.01254 

0.01300 

0.01367 

0.01394 

0.01641 

0.01688 

0.01535 


1.57085 

1.57002 

1.56407 

1.55810 

1.55213 

1.54613 

1.54012 

1.53409 

1.52803 

1.52194 

1.51582 

1.50966 

1.50346 

1.49722 

1.49091 

1.48455 

1.47812 

1.47162 

1.46502 

1.45833 

1.45153 

1.46460 

1.43753 

1.43031 

1.42289 

1.61527 

1.40741 

1.39927 

1.39072 

1.38187 

1.37261 

1.36285 

1.35246 

1.34131 

1.32918 

1.31576 

1.30051 

1.28255 

1.26028 

1.23030 

1.18972 
1.15167 
1.11388 
1.09644 
1.08569 

1.0 780 8 
1.07226 
1.06758 
1.06370 
1.06039 

1.05752 
1.05499 
1.05274 
1.05072 
1.04889 
1.04722 
1.04569 

1.0 4628 
1.04297 
1.04175 

1.04061 

1.03954 

1.03854 

1.03760 

1.03671 

1.03586 

1.03506 

1.03430 

1.03358 

1.03289 

1.0 3223 
1.03160 


• TWO-PMASE BOUNOARY 


PRANOTl 

NUMBER 


5.4747 

5.4117 

6.9840 

4.5992 

4.2530 

3.9413 

3.6605 

3.4076 

3.1799 

2.9749 

2.7905 

2.6248 

2.4760 

2.3427 

2.2237 

2.1176 

2.0235 

1.9406 

1.8680 

1.8051 

1.7514 
1.7066 
1.6698 
1.6414 
1.6212 
1.6092 
1 .6058 
1 .6114 
1.6456 
1.6813 

1.7301 

1.7898 

1.8663 

1.9469 

2.0775 

2.2208 

2.4536 

2.6963 

3.1174 

3.8194 

4.3606 

3.5726 

2.2088 

1.7077 

1.4505 

1.2932 

1.1920 

1.1195 

1.0665 

1.0252 

0.9919 
0.9645 
0.9416 
0.9221 
0.9054 
0 .890 8 
0.8781 
0.8669 
0.8569 
0.8481 

0 .8402 
0.8331 
0.8285 
0.8222 
0.8165 
0.8113 
0.8067 
0.6025 
0.7968 
0.7954 

0.7924 

0.7897 
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C-2a 


thermooynahic properties of oxygen 


1090 PSIA ISOBAR 


TEMPERATURE 
DEG. R 

VOLUME 
CU FT/LB 

ISOTHERM 

DERIVATIVE 

cu ft-psia/lb 

IS OCH ORE 
DERIVATIVE 
PSIA/R 

internal 

ENERGY 

BTU/LB 

enthalpy 

btu/lb 

entropy 

btu/lb-r 

<v 

BTU / 

C P 

LB -R 

* 99.323 

100 
105 
110 
115 
120 
125 
130 
135 
140 

0.01222 

0.31223 

0.01235 

0.01246 

0.01258 

0.31270 

0.01282 

0.01295 

0.01306 

0.01321 

2155.26 

2142.36 
2048.70 
1957.66 

1669.26 

1783.36 
1699.96 
1619.01 
1540.40 
1466. 10 

318.5 
316. 7 

304. 1 

291.9 

260.1 
266.7 

257.6 

246.9 

236.6 
226.5 

-83.051 

-62.766 

-60.629 

-78.875 

-76.921 

-74.969 

-73.018 

-71.066 

-69.116 

-67.167 

-60 .675 
-60 .407 
-78.429 
-76 .452 
-74.476 
-72.500 
-70.525 
-66.551 
-66.575 
-64.599 

0.50266 
0.50555 
0 .52466 
0.54325 
0.56062 
0.57763 
0.59375 
0.60925 
0.62415 
Q .63653 

0.267 

D.266 

0.262 

0.256 

0.254 

0.250 

0.246 

0.243 

0.240 

0.237 

0.396 

0.396 

0.395 

0.395 

0.395 

0.395 

0.395 

0.395 

0.395 

0.395 

145 
150 
155 
160 
165 
17 0 
175 
180 
105 
190 

0.31335 

0.01349 

0.31363 

0.01370 

0.01394 

0.01410 

0.01427 

0.01444 

0.01462 

0.01461 

1390.05 

1318.19 
1248.47 
1160 . 83 

1115.20 
1051.54 

969.76 
929.66 

671.76 
615.41 

216.9 

207.5 

196.5 

169.6 

161.4 
L73.2 

165.4 

157.6 

150.4 
143.3 

-65.216 

-63.264 

-61.310 

-59.354 

-57.395 

-55.432 

-53.464 

-51.490 

-49.509 

•47.520 

•62.621 

-60.642 

-56.660 

-56.674 

-54.665 

-52.691 

-50.690 

-48.663 

-46.667 

-44.641 

0.65241 
Q. 66563 
0.67662 
0 .69143 
0.70367 
0.71556 
0.72716 
0.73649 
0.74953 
0.76034 

0.234 
0.231 
0. 226 
0.226 
0.223 
0.221 
0.216 
0. 216 
0.214 
0*212 

0 .396 
0.396 
0.397 
0.397 
0.398 
0.399 
0.401 
Q.402 
0.404 
0.406 

195 
20 0 
205 
210 
215 
220 
225 
230 
235 
240 

0.01501 

0.31521 

0.31543 

0.01566 

0.31590 

0.31616 

0.01644 

0.31674 

0.01707 

0.01742 

760.74 
707.72 
656.26 
606.60 
556.03 
511.14 

465.70 

421.71 

377.75 
337.86 

136.5 

129.8 

123.3 

117.1 

111.0 

105.0 

99.2 

93.5 

67.6 

62.3 

-45.521 

-43.510 

-41.464 

-39.443 

-37.362 

-35.296 

-33.167 

-31.045 

-26.837 

-26.568 

•42.603 

-40*552 

-36.464 

-36.396 

-34.269 

-32.155 

-29.990 

-27.790 

-25.516 

-23.200 

0. 77093 
0.76132 
0.79153 
0.60159 
0.61151 
0.62133 
0.63105 
0.64072 
0.65049 
0.66025 

0.210 
0.206 
0.206 
0.204 
0.202 
0.200 
0*196 
0.196 
0. 199 
0.198 

0.409 

0.412 

0.415 

0.419 

0.424 

0.429 

0.436 

0.443 

0.456 

0.466 

245 

250 

255 

260 

265 

270 

275 

200 

205 

290 

0.01761 

0.31624 

0.01872 

0.01920 

0.01992 

0.02066 

0.02162 

0.02266 

0.02461 

0.32743 

299.04 

261.62 

225.65 
191 .09 
157.81 

126.66 
97.08 
69.95 
45.87 
26.41 

76.6 

71.4 
66.2 

60.5 

55.4 

49.7 
44.3 

36.5 

32.5 
26.1 

-24.290 

-21.931 

-19.497 

-16.971 

-14.321 

-11.513 

-8.479 

-5.113 

-1.221 

3.623 

-20.027 

•16.364 

-15.657 

-13.223 

-10.449 

-7.492 

-4.274 

-0.666 

3.564 

6.956 

0*87004 

0.6799C 

0.66992 

0.90014 

0.91071 

0.92176 

6.93357 

0.94657 

0.96154 

0.96029 

0.196 
0.195 
0.195 
0* 194 
0. 195 
0.195 
0. 197 
0.200 
0.205 
0.216 

0.480 

0.496 

0.516 

0.537 

0.573 

0.612 

0.676 

0.772 

0.943 

1.261 

295 
300 
310 
320 
330 
34 0 
350 
360 
370 
360 

0.03253 

0.04004 

0.05305 

0.06252 

0.07026 

0.07701 

0.06311 

0.08678 

0.09412 

0.39921 

15.46 

15.22 

26.13 

37.37 

47.35 

56.44 

66.56 

72.15 

79.26 

65.99 

19.4 

14.6 

io. a 
6.1 
6.9 
6.1 
5.5 
5.0 
4.7 
4.3 

9.911 

16.512 

24.947 

30.031 

33.869 

37.064 

39.927 

42.530 

44.962 

47.269 

16.237 

24.297 

35.261 

42.167 

47.530 

52.057 

56.067 

59.792 

63.263 

66.556 

1.00517 

1.03227 

1.06629 

1.09030 

1.10676 

1.12028 

1.13196 

1.14240 

1.15191 

1.16070 

0.224 
0. 221 
0.203 
0.192 
0.165 
0.160 
0.176 
0. 174 
0.17Z 

a. 170 

1.626 

1.468 

0.625 

0.595 

0.467 

0.424 

0.365 

0.356 

0.336 

0.322 

390 
400 
410 
420 
430 
440 
450 
460 
470 
48 0 

0.10409 

0.10861 

0.11338 

0.11784 

0.12219 

0.12646 

0.13065 

0.13477 

0.13663 

0.14263 

92.40 

96.55 

104.46 
110.16 
115.72 
121.10 
126.35 

131.46 
136.50 
141.43 

4.1 

3.9 
3.7 

3.5 
3.3 

3.2 
3.1 
3. 0 

2.9 

2.6 

49.477 

51.606 

53.675 

55.690 

57.660 

59.593 

61.493 

63.366 

65.213 

67.039 

69.716 

72.764 

75.720 

76.602 

61.419 

64.181 

66.695 

69.566 

92.205 

94.610 

1.16691 

1.17662 

1*18392 

1.19067 

1.19749 

1.20364 

1.20995 

1.21562 

1.22149 

1.22696 

0. 166 
0. 167 
0. 166 
0. 165 
0.164 
0.164 
0.163 

a . 162 
0.162 
0.161 

0.310 

0.300 

0.292 

0.265 

0.279 

0.274 

0.269 

0.265 

0.262 

0.259 

490 
530 
510 
520 
53 0 
540 
550 
560 
570 
580 

0.14679 

0.15070 

0.15456 

0.15642 

0.16223 

0.16600 

0.16976 

0.17348 

0.17719 

0.16067 

146.26 
151 .02 
155.70 
160.32 
164.69 
169.39 
173.65 

176.26 
162.63 
166.97 

2.7 

2.6 

2.5 

2.4 

2.4 

2.3 

2.3 

2.2 

2.1 

2.1 

66.647 

70.637 

72.413 

74.176 

75.927 

77.666 

79.400 

61.124 

62.841 

64.553 

97.387 
99.939 
102.466 
104.978 
107.469 
109.945 
112 .406 
114.655 
117.292 
119.719 

1.23229 

1.23744 

1.24245 

1.24733 

1.25207 

1.25670 

1.26122 

1.26563 

1.26994 

1.27416 

0.161 
0. 161 
0 . 160 
Q. 160 
0. 160 
0. ISO 
0. 160 
0.159 
0. 159 
0 . 159 

0.256 
0 .254 
0.252 
0.250 
0.246 
0.24? 
0.245 
0.244 
0.243 
0.242 

59 0 
600 

0.16453 

0.16816 

191.27 

195.53 

2. 1 
2.0 

66.256 

87.959 

122.136 

124.546 

1.27630 

1.26235 

0. 159 
0.159 

0.241 

0.241 


* TWO-PHASE BOUNOARY 


VELOCITY 
OF SOUND 
FT/SEC 


3650 
3 043 
3707 
3730 
3672 
3613 
3553 
3 491 
3429 
3366 

3301 
3236 
3170 
3104 
3036 
2 969 
2900 
2 631 
2761 
2691 

2620 
2549 
24 77 
2404 
2331 
2256 
2101 
2104 
2005 
1924 

1041 

1754 

1665 

1565 

1467 

1356 

1244 

1120 

990 

044 

721 

604 

701 

732 

759 

784 

000 

030 

650 

669 

ooo 

905 

922 

930 

954 

969 

904 

996 

1012 

1026 

1039 

1052 

1065 

1077 

1089 

1101 

1113 

1125 

1136 

1147 

1158 

1169 
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C-2a 


THERMODYNAMIC PROPERTIES OF OXYGEN 


1050 PSIA ISOBAR 


TEMPERATURE 

DENSITY 

V (OM/O V)p 

V<DP/DU) V 

-V (DP/DV» T 

(DV/OTL/V THERMAL 

CONDUCTIVITY 

VISCOSITY 

thermal 

DIFFUSIVITY 

DIELECTRIC 
cDns tant 

PRANDTL 

NUMBER 

OEG. R 
* SB. 323 

LB/CU FT 
81.83827 

BTU/L8 

219.23 

PSI*-:U FT/BTU PSIA 
14.596 176384.37 

1 / OEG. R 
0.0018054 

btu/ft-hr-r 

0.11216 

LB/FT-SfC 

43.104 

SQ FT/HP 
0.00346 

1.57066 

5.4756 

100 

81.73814 

218.82 

14.567 

175114.12 

0.0018066 

0.11196 

42.553 

0.0C346 

1.57006 

5.4143 

105 

80.99748 

215.80 

14.346 

165939.85 

0.0016327 

0.11055 

38.717 

0.00345 

1.56411 

4.9863 

110 

80.25363 

212.74 

14.119 

157111.27 

0.0018580 

0.10905 

35.263 

0-00344 

1.55014 

4 .6 0 14 

115 

79.50628 

209.64 

13.885 

148618.16 

0.0016647 

0.10747 

32.151 

0.00342 

1.55217 

4.2550 

120 

7 8.75508 

206.49 

13.646 

140450.43 

0.0019129 

0.10563 

29.348 

0.00340 

1.54618 

3.9432 

125 

77.99967 

203.30 

13.401 

132596.18 

0.0019427 

0.10413 

26.822 

0.00336 

1.54017 

3.6623 

130 

77.23964 

200.05 

13.151 

125051,71 

0.0019744 

0.10236 

24.547 

0.00336 

1.53413 

3.4093 

135 

76.47452 

196.76 

12.898 

117801.46 

0.0020060 

0.10056 

22.497 

0.00333 

1.52606 

3.1815 

14 a 

75.70382 

193.40 

12.641 

' 110838.07 

0.0020440 

0.09673 

20,650 

0.00330 

1.52199 

2.9763 

145 

74.92697 

189.99 

12.381 

104152.36 

0.0020023 

0.09685 

18.985 

0.00327 

1.51566 

2.7916 

15 0 

74.14336 

186.52 

12.119 

97735.36 

0.0021235 

0.09696 

17.465 

0.00323 

1.50972 

2 .6 268 

155 

73.35231 

182.98 

11.856 

91578.27 

0.0021677 

0.09299 

16.132 

0.00320 

1.50353 

2.4771 

160 

72.55304 

179.37 

11.592 

65672.52 

0.0022154 

0.09102 

14.913 

0.00316 

1.49726 

2.3437 

165 

71.74470 

175.69 

11.327 

60009.75 

0.0 022669 

0.08903 

13.613 

0.00312 

1.49096 

2.2246 

170 

70.92633 

171.94 

11.063 

74561.60 

0.0023228 

0.06702 

12.821 

0.00307 

1.48463 

2.1184 

175 

70.09687 

168.11 

10 .799 

69380.76 

0.0023636 

0.06699 

11.926 

0.00303 

1.47620 

2 242 

180 

69.25509 

164.19 

10 .536 

64399.04 

0.0024500 

0.06294 

11.116 

0.00296 

1.4 7170 

1.9412 

18 5 

68*39964 

160.19 

10.275 

59629.16 

0.0025226 

0.06066 

10.366 

0.00293 

1.46511 

1 .8685 

150 

67.52896 

156.09 

10.015 

55064.10 

0.0026029 

0.07661 

9.726 

0.00287 

1.45642 

1.6055 

195 

66.64127 

151.90 

9.758 

50697.01 

0.0026916 

0.07673 

9.132 

0.00282 

1.45163 

1.7516 

20 0 

65.73455 

147.60 

9.502 

46521.49 

0.0027900 

0.07464 

8.592 

0.00276 

1.44471 

1.7065 

205 

64.80646 

143.20 

3.249 

42531.49 

0.0026999 

0.07255 

8.103 

0.00270 

1.43765 

1.6698 

210 

63.85427 

138.69 

8.998 

36721.41 

0.0030233 

0.07064 

7.659 

0.00263 

1.43043 

1.6413 

215 

62.87482 

134.05 

8.748 

35086.20 

0.0031627 

0.06633 

7.256 

0.00256 

1.42303 

1 .6209 

220 

61.86437 

129.30 

8.499 

31621.42 

0.0033213 

0.06620 

6.889 

0.00249 

1.41542 

1.6087 

225 

60.81850 

124.42 

8.250 

26323 .45 

0.0035031 

0.06607 

6.553 

0.00242 

1.40757 

1 .6050 

230 

59.73190 

119.42 

7.998 

25169.65 

0.0037132 

0.06192 

6.266 

0.00234 

1.39945 

1.6103 

235 

58.58550 

115.40 

7 .522 

22130.80 

0.0039653 

0.05973 

5.961 

0.00223 

1*39092 

1 .6440 

240 

57.39511 

110.33 

7.245 

19391.36 

0.0042424 

0.05755 

5.735 

0.00214 

1.38209 

1 .6792 

245 

56.14425 

105.02 

6.96 3 

16789.53 

0.0045748 

0.05535 

5.527 

0,00205 

1.37266 

1.7271 

25 0 

54.81985 

99.55 

6.670 

14341.96 

0.0049615 

0.05313 

5.315 

0.00195 

1.36313 

1.7062 

25 5 

53.40518 

93.95 

6.371 

12050.83 

0.0056935 

0.05087 

5.097 

0.00165 

1.35276 

1.6616 

26Q 

51.88056 

88.00 

6.006 

9913.62 

0.0061077 

0.04857 

4.871 

0.00174 

1.34170 

1.9405 

26 5 

50.21314 

81.97 

5.671 

7924.05 

0.0069913 

Q. 04621 

6.635 

0.00161 

1.32964 

2.0691 

270 

48.36049 

75.45 

5.261 

6125.39 

0.0061133 

0.04377 

4.385 

0.00146 

1.31633 

2.2062 

275 

46.24550 

68.73 

4.86 3 

4469.71 

0.0096642 

0.04123 

4.116 

a. 00132 

1.30124 

2.4364 

20 0 

43.74596 

61.46 

4.402 

3060.14 

0.0125648 

0.03977 

3.818 

0.00116 

1.28357 

2.6688 

285 

40.63998 

53.98 

3.915 

1863.96 

Q. 0174610 

0.03650 

3.477 

0.00101 

1.26163 

3. 0644 

290 

36.46212 

46.46 

3.312 

962.64 

a. 0271361 

0.03746 

3.066 

0.00062 

1.23296 

3.7121 

295 

30.73862 

39.95 

2.811 

475.75 

0.0407408 

0.03547 

2.561 

0.00071 

1.19420 

4.2630 

300 

24.97388 

38.23 

2.638 

360.01 

0. 0384037 

0.03155 

2.174 

0.00086 

1.15598 

3.6415 

310 

18.85066 

40.53 

2 .615 

492.61 

0.0203577 

0.02401 

1.622 

0.00154 

1.11630 

2.2542 

320 

15.99493 

44.12 

2 .621 

597.69 

0.0134654 

0 . Q 2069 

1.669 

0.00219 

1.09812 

1.7321 

330 

14.23344 

47.67 

2.611 

673.96 

0.0102072 

0.01937 

1.621 

0.00280 

1.06701 

1.4657 

34 0 

12.98563 

51.17 

2.595 

732.66 

0.0082611 

0.01650 

1.561 

0.00336 

1.07916 

1.3036 

350 

12.03163 

54.54 

2.583 

777.05 

0.0070556 

0.01799 

1.556 

0.00366 

1.0 7322 

1.1997 

360 

11.26349 

57.83 

2 .569 

812.70 

0. 0061636 

0.01765 

1.543 

0.00436 

1.06644 

1.1256 

370 

10.62433 

61.05 

l .554 

842.10 

0.0055269 

0.01762 

1.536 

0.00486 

1.06440 

1.0715 

38 0 

10.07960 

64.20 

2.541 

866.75 

0.0050172 

0.01727 

1.533 

0.00532 

1.06110 

1.0293 

390 

9.60681 

67.29 

2.527 

887.70 

0.0066051 

0.01716 

1.533 

0.00577 

1.05616 

0.9954 

400 

9.19052 

7 0.32 

2.515 

905.70 

0.0862653 

0.01714 

1.536 

0.00622 

1*05561 

0.9676 

410 

8.81968 

73.29 

2.503 

921.32 

0.0039796 

0.01716 

1.541 

0 . Q 0666 

1.05333 

0 .9443 

420 

8.48617 

76.21 

2.49 3 

934.97 

0.0037361 

0.01717 

L. 548 

1.00710 

1.05128 

0.9245 

430 

8.18379 

79.09 

2.483 

947.00 

0.0035253 

0.01721 

1.556 

0.00754 

1,04942 

0 .9075 

440 

7.90775 

81.92 

2.474 

957.65 

0.0033411 

0.01726 

1.566 

0.00796 

1.04773 

0.8928 

45 0 

7.65425 

84.72 

2 .465 

967.14 

0.0031765 

0.01736 

1.576 

0.00842 

1.04617 

0.8798 

460 

7.42025 

87.49 

2.457 

975.63 

0.0030338 

0.01765 

1.566 

0.00886 

1.04474 

6 .8685 

470 

7.20327 

90.23 

2.449 

983.26 

0.0029041 

0.01756 

1.596 

0.00930 

1.04341 

0.8564 

480 

7.00125 

92.94 

2 .442 

990.16 

0.0027870 

0.01767 

1.610 

0 .00974 

1.04216 

0.6494 

490 

6.81249 

95.63 

2.435 

996.41 

0.0026606 

0.01779 

1.622 

0.01019 

1.04103 

0.8414 

500 

6.63555 

98.30 

2.429 

1002.09 

0.0025639 

0.01792 

1.635 

0.01063 

1.03995 

C . 6342 

510 

6.46921 

100.96 

2.423 

1007.28 

0.0024951 

0.01601 

1.648 

0.01105 

1.03693 

0.6296 

520 

6.31241 

103.60 

2.417 

1012.03 

0.0024133 

0.01616 

1.661 

0.01151 

1.03798 

0.6232 

530 

6.16425 

106.22 

2.411 

1016.40 

0.0023378 

0.01632 

1.675 

0.01197 

1.03707 

0 .8174 

54 0 

6.12395 

108.84 

2.405 

1020*41 

0.0022677 

0.01646 

1.669 

0.01243 

1.03622 

0.8122 

55 0 

5.89083 

111.46 

2 .399 

1024.12 

0.0022025 

0.01663 

1.703 

0.01289 

1.03541 

0.8075 

56 0 

5.76428 

114.06 

2.394 

1027.56 

0.0021416 

0.01679 

1.717 

0.01335 

1.03464 

0.8033 

570 

5.64377 

116.67 

2.388 

1030.75 

0.0020646 

0.01696 

1.731 

0.01381 

1.03391 

0.7995 

580 

5.52883 

119.27 

2.382 

1033.71 

0.0C2O312 

0.01912 

1.745 

0.01426 

1.03321 

0 e 7961 

590 

5.41904 

121.87 

2.377 

1036.47 

0.0019806 

0.01929 

1.760 

0.01474 

1.03254 

0.7930 

600 

5.31402 

124.47 

2.371 

1039. C6 

0.0019334 

0.01965 

1.775 

0.01521 

1.03191 

0.7902 
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2a 


THERMODYNAMIC PROPERTIES OF OXYGEN 


U00 PSIA ISOBAR 


TEMPERATURE 

VOLUME 

ISOTHERM 

I3QCHORE 

INTERNAL 

ENTHALPY 

ENTROPY 

% 

Cp 

VELOCITY 



DERIVATIVE 

DERIVATIVE 

ENERGY 





OF SOUND 

OEG. R 

CU FT/LB 

CU FT-PSIA/LB 

PSIA/R 

BTU/LB 

btu/lb 

0TU/L0-R 

9TU / 

LB -R 

FT/SEC 

* 99.393 

0.01222 

2158.35 

316.5 

-93.043 

-80.555 

0.50294 

9.267 

0.396 

3052 

100 

0.01223 

2146. 79 

316.9 

-62.905 

-00.314 

0.50535 

0.266 

0.396 

3646 

105 

0.01234 

2053.16 

304.3 

-60.050 

-70.336 

0.52465 

0. 262 

0.395 

3 7 90 

110 

0.01246 

1962.23 

292.1 

-78.097 

-76.360 

0 .54304 

0.256 

0.395 

3734 

115 

0.91257 

1873.87 

2 80.3 

-76,946 

-74.305 

0.56060 

0.254 

0.395 

3676 

120 

0.01269 

1768.06 

268,9 

-74.995 

-72.410 

0.57741 

0.250 

0.395 

3617 

125 

0.01262 

1704.74 

257. 5 

-73.046 

-7C.436 

0.59352 

0.247 

0 .395 

3 556 

130 

0.01294 

1623. 04 

247.1 

-71.097 

-66.461 

0.60901 

0.243 

0.395 

3 495 

135 

0.01307 

1545.31 

236.6 

-69.149 

-66.467 

0.62391 

0.240 

0.395 

3433 

140 

0.01320 

1469.08 

226.6 

-67.2C1 

-64.512 

0.63026 

0.237 

0.395 

3370 

145 

0.01334 

1395.12 

217.1 

-65.252 

-62.535 

0.64215 

0.234 

0.395 

3305 

150 

0.01346 

1323.35 

2 07.6 

-63.303 

-6J.557 

0.66556 

0.231 

0.396 

3241 

155 

0.01363 

1253.71 

196.6 

-61.351 

-56.576 

0.67855 

0.228 

0.396 

3175 

16 0 

0.01377 

1166.16 

190.1 

-59.398 

-56.592 

0.69115 

0.226 

0.397 

3109 

165 

0.01393 

1120.63 

161.7 

-57.442 

-54.604 

0.70336 

0.223 

0.398 

3042 

170 

0.01409 

1057.07 

173.6 

-55.402 

-52.612 

0.71526 

0.221 

0.399 

2 974 

175 

0.01426 

995.42 

165.7 

-53.517 

-50.61! 

0.72666 

0.219 

0.400 

2906 

160 

0.01443 

935.62 

155.1 

-51.547 

-46.600 

0.73816 

0*216 

0.402 

2637 

185 

0.91661 

877.63 

150.9 

-49.570 

-46.595 

0 .74919 

0.214 

0.404 

2768 

190 

0.01680 

821.39 

143. 7 

-47.505 

-44.571 

0.75999 

0.212 

0.406 

2696 

195 

0.01699 

766.65 

136.6 

-45.591 

-42.537 

0.77056 

0. 210 

0.400 

2628 

200 

0.91520 

713.95 

130.2 

-43.585 

-40.409 

0.70093 

0.200 

0.411 

2557 

205 

0.01541 

662.66 

123.0 

-41.565 

-36.426 

0.79112 

0. 206 

0.414 

2 466 

210 

0.01564 

612.93 

117.5 

-39.530 

-36.345 

0.00115 

0.204 

0.410 

2413 

215 

0.01566 

564.72 

111.6 

-37.477 

-34.242 

0.61105 

0.202 

0.423 

2341 

220 

0.01614 

518.00 

105.5 

-35 .402 

•32.114 

0.62083 

0 . 200 

0.420 

2 267 

225 

0.01641 

472.74 

99.8 

-33.3G1 

-29.956 

0.63052 

0.190 

0 .434 

2192 

230 

0.01671 

428.94 

94. 1 

-31.170 

-27.766 

0.64015 

0.196 

0.441 

2116 

235 

0.31703 

364.97 

00.3 

-20.976 

-25.507 

0.64967 

0.199 

0.455 

2016 

24 0 

0.01738 

345.16 

02.9 

-26.742 

-23.202 

0.65957 

0. 196 

a .465 

1939 

245 

0.01776 

306.56 

77.5 

-26.463 

-20.645 

0.66929 

0.197 

0.477 

1856 

25 0 

0.01819 

269.41 

72.2 

-22.127 

-18.424 

0.67907 

0 . 195 

0.491 

1771 

255 

0.01665 

233.66 

67.0 

-19.721 

-15.922 

0.66690 

0. 195 

0.510 

1665 

26 0 

0.01916 

199*42 

61.4 

-17.231 

-13.324 

0.69907 

0. 194 

0.529 

1567 

265 

0.01979 

166.46 

56.4 

-14.630 

-10.596 

0.90946 

0.194 

0.562 

1494 

270 

0.02052 

135.61 

50.6 

-11.000 

-7.709 

0.92026 

0. 195 

0.596 

1366 

275 

0.02140 

106.35 

45.6 

-8.953 

-4.595 

Q. 93160 

0.196 

0.652 

1260 

260 

0.32251 

79.43 

40.0 

-5.745 

-1.159 

0.94406 

0.198 

0.729 

1163 

295 

0.02402 

55.44 

34.5 

-2.134 

2.756 

0.95793 

0. 202 

0.354 

1043 

290 

0.02625 

35.33 

26.6 

2.166 

7.493 

0.97439 

0.211 

1.066 

909 

295 

0.02997 

21.63 

22.3 

7.408 

13.492 

0.99409 

0. 217 

1.336 

7 85 

300 

0.33553 

16. 79 

17.2 

13.447 

20.684 

1.01907 

0.220 

1.456 

710 

310 

0.04796 

24.09 

11.4 

22.834 

32.604 

1.05021 

0.206 

0.923 

707 

320 

0.05754 

34.99 

9.0 

28.520 

40.240 

1.00248 

0.194 

0.646 

734 

330 

0.36529 

45.07 

7.6 

32.672 

45.971 

1.1Q013 

0.107 

0.517 

760 

340 

0.07199 

54.21 

6.6 

36.001 

50.746 

1.11439 

0.151 

0 .446 

7 05 

350 

0.07602 

62.69 

5.9 

39.057 

54.949 

1.12656 

0.177 

0.3 99 

806 

36 0 

0. 06356 

70.41 

5.4 

41.755 

58.779 

1.13737 

0.175 

0.369 

630 

370 

0.08660 

77 .66 

5.0 

44.261 

62.349 

1.14715 

0.172 

0.346 

050 

360 

0.09375 

64.52 

4.7 

46.627 

65.724 

1.15616 

0.170 

0.329 

970 

39 0 

0.09850 

91.05 

4.4 

48.804 

66.946 

1.16453 

Q. 169 

0.316 

666 

400 

0.10308 

97.31 

4.1 

51.055 

72.052 

1.17239 

0.166 

0.305 

906 

410 

0.10752 

103.33 

3. 9 

53.157 

7 5.057 

1.17981 

0.167 

0.296 

923 

42 0 

0.11163 

109.13 

3. 7 

55.202 

77.980 

1.10686 

0.166 

0.269 

939 

43 0 

0.11604 

114. 76 

3.5 

57.199 

80.635 

1.19357 

0. 165 

0.262 

955 

44 0 

0.12016 

120.23 

3.4 

59.155 

63.631 

1.20000 

0. 164 

0.277 

970 

45 0 

0.12420 

125.56 

3.3 

61.076 

86.375 

1.20617 

0.163 

0.272 

965 

460 

0.12916 

130.76 

3.1 

62.967 

69.075 

1.21210 

0.163 

0.260 

999 

470 

0.13209 

135.64 

3.0 

64.031 

91.737 

1.21783 

0. 162 

0.264 

1013 

460 

0.13595 

140.83 

2.9 

66.672 

94.364 

1.22336 

a . 162 

0.261 

1027 

490 

0.13976 

145.72 

2.8 

60.493 

96.962 

1.22872 

O. 161 

0 .250 

1040 

500 

0.14353 

150.54 

2.7 

70.297 

99.532 

1.23391 

0.161 

0.256 

1053 

510 

0.14726 

155.26 

2.7 

72.084 

102.079 

1.23695 

0. 160 

0 .254 

1066 

520 

0.15095 

159.95 

2.6 

73.857 

104.604 

1.24306 

0. L60 

0.252 

1079 

530 

0.15461 

164.56 

2. 5 

75.618 

107.111 

1.24863 

a . 160 

0.250 

1091 

540 

0.15024 

169. 11 

2.4 

77.366 

109.600 

1.25326 

0. 160 

0.246 

1103 

550 

0.16195 

173.61 

2.4 

79.108 

112.075 

1.25702 

0.160 

0.247 

1115 

560 

0.16543 

178.07 

2.3 

60.639 

114.536 

1.26226 

0.160 

0.245 

1127 

570 

0.16899 

192.46 

2.3 

82.563 

116 .984 

1.26659 

0. 159 

0.244 

1130 

590 

0.17252 

166.05 

2.2 

84.261 

119.422 

1.27063 

0. 159 

0.243 

1149 

590 

0.17604 

191.19 

2.2 

05.992 

121.650 

1.27496 

G.159 

0.242 

1161 

600 

0.17954 

195.50 

2.1 

67 ,699 

124.270 

1.27905 

0 . 159 

0.242 

1172 
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C-2a 


THERMODYNAMIC PROPERTIES OF OXYGEN 


HOC PSIX ISOBAR 


TEMPERATURE 

DENSITY 

V ( OH/O V)p 

V(DP/OU» v 

-V (DP/OV^ 

(OV/DTWV 

Thermal 

VISCOSITY 

THERMAL 

DIELECTRIC 

PRANOTL 






CONDUCTIVITY 

OIFFUSIVITY 

CONSTANT 

NUMBER 

OEG. R 

L8/CU FT 

BTU/LB 

PSIA-CU FT/BTU PSIA 

l/DEG. R 

BTU/FT-HR-R 

L0/FT-S£C 
X 10 3 

SQ FT/HR 



• 99.393 

51.85109 

219.50 

14.594 

176663.12 

0.0016026 

0.11219 

43.175 

0.00346 

1.57097 

5.4022 

100 

61.76146 

219.14 

14.566 

175524.93 

0.0016056 

0.11202 

42.661 

0.00346 

1.57025 

5.4270 

105 

61.02166 

216.13 

14.346 

166352.56 

0.0018294 

0.11061 

38.636 

0.00345 

1.56430 

4.9981 

110 

80.27914 

213.09 

14.120 

157525.95 

0.0016545 

0.10911 

35.376 

0.00344 

1.55835 

4.6124 

115 

79.53299 

210.00 

13.667 

149034.83 

0.0016609 

0.10754 

32.257 

0.00342 

1.55238 

4.2653 

120 

76.76306 

206.66 

13.647 

140669.14 

0.0019066 

0*10590 

29.447 

0.00340 

1.54640 

3.9527 

125 

78.02905 

203.66 

13.402 

133016.96 

0.0019363 

0.10421 

26.916 

0.00338 

1.54040 

3.6711 

130 

77.27048 

200.45 

13.153 

125474.64 

0.0019697 

0.10246 

24.635 

0.00336 

1.53436 

3.4175 

135 

76.50693 

197.17 

12.900 

118226.57 

0.0020029 

0 • 10 066 

22.560 

0.00333 

1.52633 

3.1891 

140 

75.73791 

193.63 

12.643 

111265.42 

0.0020364 

0.09062 

20.726 

0.00330 

1.52226 

2.9834 

145 

74.96268 

190.43 

12.364 

104562.01 

0.0020763 

0.09695 

M.059 

0.00327 

1.51616 

2.7964 

150 

74.18122 

1 66 . 96 

12.122 

96167.36 

0.0021169 

0.09504 

17.554 

0.00324 

1.S1DU2 

2.6320 

155 

73.39227 

163.46 

11 .859 

92012.69 

0.0021605 

0.09310 

16.196 

0.00320 

1.50364 

2.4626 

16 0 

7 2.59526 

179.87 

11.596 

66109.43 

0. OQ 220 75 

0.09113 

14.974 

0.00316 

1.49761 

2.3466 

165 

71.76942 

176.21 

11.332 

60449.22 

0.0022563 

0.06915 

13.671 

0.00312 

1.49133 

2.2291 

17 0 

70.97376 

172.46 

11.066 

75023.93 

0.0023133 

0.08714 

12.676 

a. 00306 

1.46499 

2.1225 

IT 5 

70.14724 

166.67 

10.805 

69625*65 

0.0023731 

0.06512 

11.976 

0.00303 

1.47859 

2.0276 

180 

69.30670 

164.76 

10.543 

64646.74 

0.0024363 

0.06306 

11.167 

0.00296 

1.47211 

1.9443 

185 

68.45660 

160.61 

10 .283 

60079.62 

0.0025096 

0.06103 

10.435 

0.00293 

1.46555 

1.6711 

190 

67.59005 

156.74 

10.025 

55517.79 

0.0025663 

0.07897 

9.773 

0*00286 

1.45669 

1.6075 

19 5 

66.70674 

152.57 

9.76 9 

51153.67 

0.0026751 

0.07690 

9.175 

0.00262 

1.45213 

1.7531 

200 

65.60469 

146.31 

9.515 

46961.64 

0.0027713 

0.07462 

6.633 

0.00277 

1.44525 

1.7073 

20 5 

64.66227 

143.94 

9.264 

42995.06 

0.0026766 

0.07273 

6.142 

0.00271 

1.43623 

1 .6699 

210 

63.93626 

139.47 

9.015 

39166.53 

0.0029966 

0.07063 

7.697 

0.00264 

1.43105 

1.6406 

215 

62.96389 

134.87 

6 .768 

35556.96 

0.0031343 

0.06653 

7.292 

0.00257 

1.42370 

1.6193 

220 

61.96154 

130.16 

6.523 

32095.96 

0.0032660 

0.06642 

6.923 

0.0025C 

1.41615 

1.6060 

225 

60.92506 

125.33 

5.277 

28601.63 

0.0034637 

0*06430 

6.567 

0*00243 

1.40637 

1.6011 

230 ‘ 

59.64946 

128.39 

6.030 

25671.65 

0.0036661 

0.06217 

6.279 

0.00235 

1.40033 

1.6049 

23 5 

56.71662 

116.44 

7.552 

22603.99 

0. 00 390 79 

0.05999 

5.993 

0.00225 

1.39189 

1.6364 

240 

57.54152 

111.44 

7.263 

19660.76 

0.0041755 

0.05763 

5.761 

0.00216 

1.36317 

1 .6669 

245 

56.30937 

106.21 

7.000 

17263.17 

0.0044877 

0.05565 

5.556 

0.0020 7 

1.37407 

1.7131 

25 0 

55.00617 

100.67 

6.714 

14819.56 

0. 0046704 

0.05346 

5.347 

0.00196 

1.36451 

1.7689 

255 

53.62290 

95.39 

6.423 

12530.42 

0.0053476 

0.05123 

5.132 

0.00167 

1.35437 

1.8396 

260 

52.13666 

69.59 

6.067 

10397.22 

0.0059075 

0.04697 

4.911 

0.00177 

1.34355 

1.9104 

26 5 

50.52155 

83.77 

3.750 

8410.69 

0.0067103 

0.04667 

4.660 

0.00164 

1.33166 

2.0296 

270 

46.74166 

77,48 

5.353 

6610.06 

0.0076914 

0.04429 

4.436 

O.QQ152 

1.31906 

2.1502 

275 

46.73729 

71.06 

4.976 

4970.55 

0.00 91746 

0,04160 

4.160 

0.00137 

1.30474 

2.3470 

260 

44.41603 

64.20 

4.547 

3527.77 

0.0113491 

0.04012 

3.699 

0.00124 

1.26629 

2.5493 

285 

41.62946 

57.21 

4.104 

2306.05 

0.0149357 

0.03674 

3.566 

0.00109 

1.26673 

2.6460 

290 

36.09346 

50 .25 

3.551 

1345.72 

0.0212452 

0.03750 

3.225 

0.00092 

1.24419 

3.3048 

295 

33.47913 

43.42 

3.060 

724.03 

0.0307730 

0.03566 

2.60 8 

0.00060 

1.21266 

3.7644 

300 

26.14366 

40. 02 

2.784 

472.57 

0.0364355 

0.03339 

2.396 

0.00061 

1.1 7669 

3.7665 

310 

20.84663 

40.54 

2*663 

502.24 

0.0227726 

0.02595 

1.939 

0.00135 

1.12915 

2.4533 

320 

17.37859 

43. 76 

2 .656 

606.14 

3.0147517 

0.02206 

1.765 

0.00197 

1.10691 

1.6591 

330 

15.31606 

47.21 

2.641 

690.32 

0.0109433 

0.02020 

1.678 

0.00255 

1.09303 

1.5449 

340 

13.69042 

50.65 

2.629 

753.02 

0.0087967 

0.01917 

1.628 

0.00310 

1.06405 

1.3625 

35 0 

12.81756 

54.04 

2.609 

603.46 

0.0073661 

0.01852 

1.596 

a. 00362 

1.07613 

1.2396 

360 

11.96506 

57.33 

2.59 3 

642.43 

0.0064300 

0.01612 

1.579 

0.00411 

1.07201 

1.1567 

370 

11.26166 

60.56 

2 .576 

674.57 

0.0057194 

0.01763 

1.568 

0.00457 

1.06043 

1.0967 

360 

10.66614 

63.72 

2.563 

901.50 

0.0051666 

0.01764 

1.562 

0.00502 

1.06474 

1.0503 

390 

10.15194 

66.62 

2.54 6 

924.37 

0.0047264 

0.01752 

1.560 

a. 00546 

1.06155 

1.0133 

400 

9.70113 

69.67 

2.535 

944.01 

0.0043675 

0.01745 

1.562 

0.0059C 

1.05676 

0.9630 

410 

9.30097 

72.85 

2.522 

961.03 

0.0040657 

0.01743 

L.565 

0.00633 

1.05630 

0.9578 

420 

6.94216 

75.79 

2.511 

975.90 

0.0038092 

0.01743 

1.571 

0.00675 

1.05406 

0.9365 

43 0 

6.61769 

7 6.69 

2.500 

986.99 

0.0035663 

0.01747 

1.576 

0.30716 

1.05209 

0.9162 

44 0 

8.32213 

61.54 

2.491 

1000.57 

0.0033957 

0.01752 

1.566 

0.00760 

1.05027 

0.9024 

45 0 

6.05123 

64.35 

2.461 

1010.66 

0.0032263 

0.01759 

1.595 

Q. 00603 

1.04661 

0.8666 

460 

7.60159 

87.13 

2.473 

1020.11 

0.0030759 

0.01767 

1.605 

0.00845 

1.04708 

0.6764 

470 

7.57046 

69.68 

2.465 

1026.40 

0.0029414 

0.01777 

1.616 

0.00866 

1.04566 

0.6657 

46 0 

7.35555 

92.60 

2.456 

1035.66 

0.0026203 

0.01767 

1.627 

0.00930 

1.04435 

0 .8561 

49 0 

7.15496 

95.30 

2.451 

1042.66 

0.0027107 

0.01796 

1.639 

0.00973 

1.04312 

0.8476 

500 

6.96717 

97.98 

2.444 

1046.62 

0.0026106 

0.01610 

1.651 

0.01016 

1.04197 

0.6399 

510 

6.79076 

100.64 

2.436 

1054.44 

0 ■ OQ 25194 

0.01619 

1.664 

0.01056 

1.04069 

0.6350 

52 0 

6.62465 

103.29 

2.431 

1059.59 

0.0024354 

0 • 61633 

1.677 

0.01100 

1.03986 

0.6282 

530 

6.46760 

105.93 

2.425 

1064.32 

0.0023579 

0.01646 

1.690 

0.01144 

1.03092 

0.6220 

54 0 

6.31937 

106.55 

2.419 

1066.67 

0.0022661 

0.01864 

1.703 

0.01168 

1.03602 

0.6165 

55 0 

6.17663 

111.17 

2.414 

1072.69 

0. 0022194 

Q. 01879 

1.717 

0.0123? 

1.03716 

0.6115 

56 0 

6.04492 

113.76 

2.406 

1076.41 

0.0021572 

0.01695 

1.731 

0.01277 

1.03635 

0.6071 

570 

5.91765 

116.39 

2.402 

1079.86 

0.0020990 

0.01911 

1.745 

0.01322 

1.03557 

0.8030 

500 

5.79634 

116.99 

2.397 

1663.07 

0.0020444 

0.01927 

1.759 

0.01366 

1.0 3404 

0.7994 

590 

5.68051 

121.60 

2.391 

1066.07 

0.0019932 

0.01943 

1.773 

0.01411 

1.03413 

0.7961 

600 

5.56976 

124.21 

2.365 

1066.67 

0.0019449 

0.01959 

1.787 

0.01456 

1.03346 

0.7932 
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2a 


THERMO OYNAHtC PROPERTIES OF OXYGEN 


1150 PSIA ISOBAR 


TEMPERATURE 

VOLUME 

ISOTHERM 

ISOCHORE 

INTERNAL 

ENTHALPY 

ENTROPY 

q. 

°P 



DERIVATIVE 

DERIVATIVE 

ENERGY 



V 

DEG. R 

CU FT/LB 

CU FT-PSIA/LB 

PSIA/R 

8TU/L 3 

BTU/LB 

8TU/L3-R 

3TU / 

LB -R 

• 99.463 

0.01222 

2161.41 

316.5 

-83.035 

-80.434 

0.59301 

0.267 

0.396 

100 

0.01223 

2151.20 

317.1 

-82.625 

-66.221 

0.50514 

0.266 

0.396 

105 

Q. 01234 

2057.65 

304.5 

-60.872 

-70.244 

0*52444 

0.262 

0.395 

110 

0.01245 

1966.76 

292.3 

-78.920 

-76.266 

0.54202 

0.258 

0.395 

115 

0.01257 

1876.48 

260.5 

-76.970 

-74.293 

0.56036 

0.254 

0.395 

120 

0.01269 

1792.74 

269.1 

-75.021 

-72.319 

0.57718 

0.250 

0.395 

125 

0.01281 

1709.48 

258.1 

-73.074 

-70.346 

0.59329 

0 .247 

0.395 

130 

D. 01294 

1628.66 

247.4 

-71.127 

-68.372 

0.60677 

0.243 

0.395 

135 

0.01307 

1550.20 

237.1 

-69.161 

-66.399 

0.62367 

Q.24U 

0.395 

140 

0.01320 

1474.06 

227.1 

-67.235 

-64.424 

0.63603 

0.237 

0.395 

145 

0.01333 

1400.17 

217.4 

-65.266 

-62 .449 

0.65169 

0.234 

0.395 

15 0 

0.01347 

1328.48 

208.1 

-63.341 

-60.471 

0.66530 

0.231 

0.396 

155 

0.01362 

1256.94 

199.1 

-61.392 

-56.492 

0*67626 

0.229 

0.396 

16 0 

0.01377 

1191.47 

190.4 

-59.441 

-56.509 

0.69067 

0.226 

0. 397 

165 

0.01392 

1126.04 

162.0 

-57.468 

-54.523 

0.70309 

0.223 

0.398 

170 

0.01408 

1062.58 

173.9 

-55.531 

-52.532 

0.71497 

0.221 

0.399 

175 

0*01425 

1001.03 

166.0 

-53.570 

-56.536 

0.72655 

0.219 

0.400 

180 

0.01442 

941.34 

156.5 

-51.603 

-48.533 

0.73703 

0.217 

0.1.01 

185 

0 .01460 

603.46 

151.1 

-49.630 

-46.522 

0.74866 

0.214 

0.403 

19 0 

0.01478 

827.34 

144.1 

-47.649 

-44.502 

0.75963 

0.212 

0.405 

195 

0.01498 

772.92 

137.2 

-45.660 

-42.470 

0.77019 

0.210 

0.407 

200 

0.01518 

720.16 

130.6 

-43.659 

-40.426 

0.78054 

0.208 

0.410 

205 

0.01539 

669.01 

124.2 

-41.646 

-30.367 

0.79071 

0.206 

0.413 

218 

0.01562 

619.42 

116.0 

-39.617 

-36.291 

0.80072 

0.204 

0.417 

215 

0.01566 

571.37 

111.9 

-37.571 

-34.194 

0.61059 

0.202 

0.422 

22 0 

0 .01611 

524.61 

106.0 

-35.504 

-32.072 

0.62034 

0.200 

0.427 

225 

0.01639 

479.73 

100.3 

-33.413 

-29.923 

0.83000 

0.198 

0.432 

230 

0.01666 

436.11 

94.7 

-31.293 

-27.741 

0.83950 

0.196 

0.439 

235 

0.01699 

392.13 

66.9 

-29.112 

-25.493 

0.84925 

0.199 

0*453 

24 0 

0.01734 

352.39 

83.6 

-26.893 

-23.201 

0 .65690 

0.198 

0.463 

245 

0.01771 

314.03 

78.1 

-24.631 

-20.860 

0*66656 

0.197 

0.473 

250 

0.01812 

277.09 

72.9 

-22.317 

-18.458 

0 .67626 

0.195 

0.487 

255 

0.01656 

241.56 

67.8 

-19.937 

-15.962 

0*88807 

0.195 

0.505 

260 

0.01909 

207.61 

62.3 

-17.460 

-13.415 

0.89604 

0.194 

0.522 

26 5 

0.01966 

174.97 

57.4 

-14.924 

-10.733 

0.90 826 

0.194 

0.552 

27 0 

0.02037 

144.36 

51.9 

-12.241 

-7.904 

0.91863 

0.194 

0.582 

275 

0.02119 

115.36 

46. 8 

-9.391 

-4.878 

0.92994 

0. 195 

0.630 

280 

0.02222 

86.59 

41.5 

-6.311 

-1 .580 

0.94162 

0. 197 

0.694 

285 

0.02355 

64.71 

36.2 

-2.912 

2.103 

0.95486 

0.200 

0.792 

290 

0.02541 

44.19 

30.7 

0.990 

6.401 

0.96960 

0.208 

0.946 

295 

0.02619 

26.67 

24.8 

5.50 7 

11.509 

0.96753 

0.212 

1.135 

30 0 

0.03242 

26.65 

19.6 

10.910 

17.614 

1.00845 

0.216 

1.322 

310 

0.04352 

23.04 

13.0 

20.647 

29.914 

1.04616 

0.208 

1.007 

320 

0.05305 

33.05 

10. 0 

26.943 

36.240 

1.07463 

0.196 

0.696 

33 0 

0.06078 

43.05 

8.3 

31.435 

44.376 

1.09353 

0.188 

0.548 

34 0 

0.06743 

52.26 

7.2 

35.Q61 

49.411 

1.10856 

0.183 

0.467 

35 0 

0.07338 

60.76 

6.4 

30.170 

53.796 

1.12129 

0. 179 

0.416 

360 

0.07684 

66.76 

5.6 

40.968 

57.756 

1.13245 

0.175 

0.360 

370 

0.06395 

76.15 

5.4 

43.551 

61.426 

1.14251 

0.173 

0.355 

380 

0.06679 

63.13 

5.0 

45.977 

64.685 

1.15173 

0.171 

6.337 

390 

0.09341 

89.78 

4.7 

40.264 

66.177 

1.16026 

0.170 

0.322 

40 0 

0.09767 

96.13 

4.4 

50.496 

71.336 

1.16628 

0. 168 

0.31B 

410 

0.10217 

102.25 

4.2 

52.635 

74.393 

1.17503 

0. 167 

0.301 

420 

0.10636 

106.15 

3.9 

54.711 

77.359 

1.10297 

0.166 

0.293 

430 

0.11043 

113.86 

3.6 

56.735 

60.252 

1.18976 

0.165 

0.266 

44 0 

0.11442 

119.40 

3.6 

56.715 

83.061 

1.19629 

0. 164 

0 .260 

450 

0.11633 

124.60 

3.5 

60.657 

85.656 

1.20252 

0.164 

0.275 

460 

0.12217 

130.07 

3.3 

62.567 

66.564 

1.20652 

0.163 

0.271 

470 

0.12595 

135.22 

3.2 

64.446 

91.270 

1.21429 

a . 162 

0.267 

48 0 

0.12968 

140.27 

3.1 

66.305 

93.920 

1.21987 

0.162 

0.263 

49 0 

0.13336 

145.22 

3.0 

66.140 

96.536 

1.22527 

0.161 

0.260 

500 

0.13699 

150.09 

2.9 

69.955 

99.127 

1.23050 

0.161 

0.256 

510 

0.14056 

154.68 

2.8 

71.754 

101.691 

1.23556 

0. 161 

0.255 

520 

0.14414 

159.60 

2.7 

73.536 

104.233 

1.24052 

0.160 

0.253 

530 

0.14767 

164.26 

2.6 

75.306 

106.754 

1.24532 

0.160 

0.251 

540 

0.15117 

160.65 

2.6 

77.067 

109.250 

1.25000 

0*160 

0.249 

550 

0.15464 

173.40 

2.5 

76.615 

111.745 

1.25456 

0. 160 

0.246 

56 0 

0.15606 

177.90 

2.4 

60.554 

114.216 

1.25902 

0. 160 

0.247 

57 0 

0.16151 

102.35 

2.4 

02.265 

116.670 

1.26337 

0.159 

0.245 

580 

0.16491 

186.77 

2.3 

64.009 

119.126 

1.26763 

0.159 

0. 244 

59 0 

0.16829 

191.14 

2. 3 

05.726 

121.564 

1.27160 

0.159 

0.243 

600 

0.17166 

195.46 

2.2 

87.439 

123.993 

1.27566 

0.159 

0.242 


• T MO-PHASE BOUNDARY 


VELOCITY 
OF SOUNO 
FT/SEC 


3 855 
38^9 
3 793 
3737 
3679 
3620 
3560 
3499 
3437 
3374 

3310 
3245 
3188 
3113 
3047 
2979 
2 911 
2843 
2774 
2705 

2635 
2565 
2 494 
2422 
2 350 
2278 
2204 
2129 
2031 
1953 

1871 

1766 

1704 

1608 

1519 

1415 

1313 

1202 

1090 

965 

846 

765 

719 

738 

762 

785 

810 

831 

851 

871 

869 

907 

924 

940 

956 

971 

986 

1000 

1015 

1026 

1042 

1055 

1068 

1080 

1093 

1105 

1117 

1129 

1140 

1152 

1163 

1174 


360 



C-2 a 


THERMOOY NANIC PROPERTIES OF OXYGEN 


1150 PS I A ISOBAR 


TENPERATURE 

OENSITY 

V t QH/0 V)p 

VOP/OUL, 

-V tQP/OVl,. 

COV/OTL/V 
K ( 

THERMAL 

VISCOSITY 

THERMAL 

DIELECTRIC 

pranotl 






JONDUCT IVIT Y 

D IFFUSI V ITY 

CONSTANT 

NUMBER 

OEG. 

R 

LB/CU FT 

BTU/LB 

PSIA-CU FT/BTU PSIA 

1 / OEG. R 

BTU/FT-HR-R 

LB/FT-SJC 

SQ FT/HR 



* 99. 

463 

81.86390 

219.78 

14.592 

176941.65 

0.0018001 

0.11222 

43.247 

0.00346 

1.57107 

5.4867 

100 


81. 78472 

219.46 

14.569 

175935.40 

0.0016025 

0.11207 

42.809 

0.00346 

1.57043 

5.4397 

105 


81.04619 

216.46 

14.349 

166764.94 

0.0018262 

0.11066 

36.958 

0.00345 

1.56450 

5.0100 

110 


80.30459 

213.43 

14.122 

157940.25 

0.0016510 

0.10916 

35.469 

0.00344 

1.55655 

4.6234 

115 


79.55964 

210.35 

13.888 

149451.09 

0.0016772 

0.10760 

32.363 

0.00343 

1.55259 

4.2755 

120 


78.81101 

207.23 

13 .648 

141287.41 

0.0019046 

0.10597 

29.547 

0.00341 

1.54662 

3.9622 

125 


78.05833 

204.06 

13.404 

133439.31 

0.0019340 

0.10428 

27.010 

0.00336 

1.54063 

3.6600 

130 


7 7.30122 

200.85 

13.155 

125897.06 

0.0019650 

0.10254 

24.723 

0.00336 

1.53462 

3.4256 

135 


76.53924 

197.58 

12.902 

118651.14 

0.0019979 

0.10074 

22.663 

0.00333 

1.52659 

3.1967 

140 


75.77189 

194.26 

12.645 

111692.18 

0.0020329 

0.09891 

20.606 

0.00331 

1.52253 

2.9905 

145 


74.99865 

190.88 

12.386 

105011.02 

0.0020704 

0.09704 

19.132 

0.00327 

1.51644 

2.6049 

150 


74.21893 

187.44 

12.125 

98598.66 

0.0021104 

0.09514 

17.623 

0.00324 

1.51031 

2.6380 

155 


73.43207 

183.94 

11.863 

92446.36 

0.0021535 

0.09320 

16.263 

0.00320 

1.50415 

2.4682 

16Q 


72.63734 

180.37 

11.599 

86545.56 

0.0021996 

0.09125 

15.036 

0.00317 

1.49794 

2.3538 

165 


71.83393 

176.73 

11 .336 

80667.66 

0.0022496 

0.98927 

13.930 

0.00313 

1.49168 

2.2337 

170 


71.02093 

173.02 

11.073 

75465.14 

0.0023039 

0.08727 

12.932 

0.00306 

1.48536 

2.1266 

175 


70.19733 

169.24 

10 .811 

70269.53 

0.0023627 

0.08525 

12.030 

0.00304 

1.47698 

2.0314 

180 


69.36198 

165.37 

10.550 

65293.37 

0.0024268 

0.08322 

11.217 

0.00299 

1.47252 

1.9474 

185 


68.51359 

161.42 

10 .291 

60529.26 

0* 0024970 

0.08118 

10.462 

0.00294 

1.46599 

1.8737 

190 


67.65071 

157.38 

10.034 

55970.19 

0.0025740 

0.07912 

9.616 

0.00269 

1.45936 

1.6096 

195 


66.77168 

153.25 

9.779 

51609.32 

0.0026569 

0.07706 

9.217 

0.00263 

1.45263 

1.7546 

200 


65.87462 

149. 01 

9.527 

47440.24 

0.0027530 

0.07499 

8*674 

1.00277 

1.44576 

1.7062 

205 


64.95737 

144.68 

9.278 

43456.92 

0.0028577 

0.07291 

6.181 

0.00271 

1.43660 

1.6701 

210 


64.01743 

140.24 

9.031 

39653.77 

0.0029749 

0.07063 

7.734 

0.00265 

1.43167 

1.6400 

215 


63.05191 

135.69 

8.787 

36025.69 

0.0031066 

0.06873 

7.326 

0.00259 

1.42437 

1.6176 

220 


62.05744 

131.02 

8.545 

32568.23 

0.0032557 

0.06663 

6.956 

0.00252 

1.41687 

1.6036 

225 


61.03005 

126.24 

8.304 

29277.67 

0.0034257 

0.06453 

6.621 

0.00244 

1.40916 

1.5974 

230 


59.96506 

121.35 

a .06i 

26151.22 

0.0036207 

0.06241 

6.312 

0.00237 

1.40119 

1.5998 

235 


58.84530 

117.46 

7.582 

23075.26 

0.0038529 

0.06025 

6.025 

0.00226 

1.39265 

1.6292 

240 


57.68489 

112.54 

7.319 

20327.53 

0.0041116 

0.05611 

5.787 

0.00216 

1.36424 

1.6590 

245 


56.47051 

107.39 

7.037 

17733.39 

0.0044053 

0.05595 

5.564 

0.00209 

1.37526 

1.6997 

250 


55.19116 

102.15 

6.757 

15293.06 

0.0047664 

0.05378 

5.376 

0.00200 

1.36565 

1.7527 

25 5 


53.83332 

96.78 

6.473 

13005.23 

0.0052127 

0.05158 

5.166 

0.00190 

1.35591 

1.8189 

260 


52.38236 

91.13 

6.126 

1 0875 .19 

0.0857260 

0.04936 

4.949 

0.00181 

1.34534 

1.8832 

265 


50.81445 

85.50 

5.824 

8691.14 

0.0064592 

0.04710 

4.724 

0.00166 

1.33398 

1.9940 

270 


49.09912 

79.42 

5 .438 

7067.73 

0.0073260 

0.04478 

4.469 

0.00157 

1.32162 

2.0995 

27 5 


47.18849 

73.25 

5.079 

5443.66 

0.0086036 

0.04238 

4.240 

0.00142 

1.30796 

2.2701 

280 


45.01164 

66.73 

4.676 

3967.74 

0.0104014 

0.04048 

3.973 

0.00130 

1.29250 

2.4521 

285 


42.46308 

60.13 

4.26 5 

2747.58 

0* C131677 

0.03904 

3.661 

0.00116 

1.27456 

2.6876 

290 


39.35608 

53.64 

3.751 

1736.95 

0.0176426 

0.03769 

3.354 

0.00101 

1.25292 

3.0318 

295 


35.47779 

46.92 

3.289 

1024.14 

0.0241866 

0.03613 

2.967 

0.00090 

1.22625 

3.3767 

300 


30.84702 

42 .57 

2.970 

637.05 

0.0310460 

0. 03433 

2.603 

0.00064 

1.19492 

3.6074 

310 


22.97932 

40.96 

2.728 

529.40 

0.0245629 

0.02768 

2.070 

0.00120 

1.14295 

2.6919 

32 0 


18.85046 

43.60 

2 .697 

622.92 

0. 0160096 

0.02331 

1.848 

0.00177 

1.11630 

1.9917 

330 


16.45173 

46.87 

2.673 

708.16 

0.0116953 

0.02108 

1.739 

0.00234 

1.10102 

1.6281 

34 0 


14.82985 

50.24 

2.657 

775.30 

0.0092874 

0.01965 

1.678 

0.00267 

1.09076 

1.4199 

350 


13.62721 

53.58 

2.642 

826.30 

0.0077591 

0.01909 

1.640 

0.00337 

1.06320 

1.2853 

36 0 


12.68368 

56.89 

2.618 

672.32 

0.0066794 

0.01659 

1.616 

0.00366 

1.07729 

1.1887 

370 


11.91193 

60.11 

2.601 

907.09 

0.0059117 

0.01824 

1.601 

0.00431 

1.07246 

1.1226 

380 


11.26268 

63.28 

2.585 

936.26 

0.0053214 

0.01801 

1.592 

0.00475 

1.06644 

1.0718 

390 


10.70500 

66.40 

2.569 

961.04 

0.0048523 

0.01786 

1.588 

0.00518 

1.06496 

1.8315 

400 


10.21811 

69.45 

2.555 

982.31 

0.0044699 

0.01776 

1.567 

0.00560 

1.06196 

0.9988 

410 


9.78744 

72.45 

2.542 

1000.75 

0.0041516 

0.01772 

1.590 

0.00602 

1.05930 

0.9716 

420 


9.40242 

75.41 

2.529 

1016.64 

0.0038822 

0.01770 

1.594 

0.00643 

1.05692 

0.9486 

430 


9.05511 

78.31 

2.518 

1030.99 

0.0036518 

0.01772 

1.599 

0.00684 

1.15476 

0.9291 

440 


8.73944 

81.18 

2.508 

1043.52 

0.0034501 

0.81776 

1.607 

0.00726 

1.05264 

0.9121 

450 


8.45067 

84.00 

2.498 

1854.66 

0.0832738 

0.01782 

1.615 

0.00767 

1.05106 

0 .8974 

460 


8.18500 

86.79 

2.489 

1064.63 

0.0031177 

0.01789 

1.624 

0.00806 

1.04943 

0.8844 

47 0 


7.93938 

89.55 

2.461 

1073.58 

0.0829784 

0.01797 

1.634 

0.00849 

1.04792 

0.8730 

480 


7.71131 

92.29 

2.473 

1081.65 

0.0028533 

0.01817 

1.645 

0.00890 

1.14652 

0.6628 

490 


7.49870 

95.00 

2.466 

1088.97 

0.0027402 

0.01818 

1.656 

0.00931 

1.84522 

0.6536 

500 


7.29982 

97.68 

2.459 

1095.61 

0.0026374 

0.01829 

1.668 

0.00972 

1.04401 

0.8457 

510 


7.11320 

100.35 

2.452 

1101.68 

0.0025434 

0.01836 

1.680 

0.01011 

1.04266 

0.8404 

520 


6.93760 

103.00 

2.446 

1107.23 

0.0024572 

0.81851 

1.692 

0.01054 

1.04179 

0.8332 

530 


6.77193 

105.64 

2.440 

1112.33 

0.0023778 

0.01865 

1.705 

0.01096 

1.04078 

0.6267 

540 


6.61527 

108.27 

2 .434 

1117.02 

0.0823043 

0.81880 

1.718 

0.01139 

1.03982 

0.8208 

550 


6.46681 

110.90 

2.428 

1121.35 

0.0022361 

0.01895 

1.731 

0.01162 

1.03892 

0.6156 

560 


6.32584 

113.51 

2.422 

1125.36 

0.0021725 

0.01910 

1.744 

0.01224 

1.0 3606 

0.8108 

570 


6.19175 

116.12 

2.417 

1129.08 

0.0021132 

0.01926 

1.758 

0.01267 

1.0 3724 

0.8065 

580 


6.06399 

110.73 

2.411 

1132.55 

0.0020576 

0.01941 

1.772 

0.01310 

1.03646 

0.6027 

59 0 


5.94206 

121.34 

2.405 

1135.77 

0.0020054 

0.01957 

1.786 

0.01354 

1.03572 

0.7992 

600 


5.82553 

123.95 

2.40 0 

1138.79 

0.0019562 

0 • 01973 

1.600 

0.01397 

1.03501 

0 . 7 96 1 
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G-2a 


THE RMO0Y MANIC PROPERTIES OF OXYGEN 


1200 PSIA ISOBAR 


TEMPERATURE 

VOLUME 

ISOTHERM 

DERIVATIVE 

ISOCHORE 

DERIVATIVE 

INTERNAL 

ENERGY 

DEG. R 

CU FT/LB 

CU FT-PSIA/LB 

PSIA/R 

BTU/LB 


• 99.533 

0.01221 

2164.47 

318.5 

- 83.027 

100 

0.01222 

2155.60 

317.3 

- 62.845 

105 

0.01233 

2062.12 

304.8 

- 60.893 

110 

0.01245 

1971.30 

292.6 

- 70.943 

115 

0.01256 

1663.06 

2 80.8 

- 76.994 

120 

0.01268 

1797.40 

269.4 

- 75.047 

125 

0.01261 

1714.22 

256.3 

- 73.101 

130 

0.01293 

1633.47 

247.6 

- 71.156 

135 

0.01306 

1555.09 

237.3 

- 69.212 

140 

0.01319 

1479.02 

227.3 

- 67.260 

145 

0.01333 

1405.22 

217.7 

- 65.324 

150 

0.01347 

1333.61 

208.4 

- 63.379 

155 

0.01361 

1264.15 

199.4 

- 61.432 

16 0 

0.01376 

1196.76 

190.7 

- 59.484 

165 

0.01391 

1131.44 

162.3 

- 57.534 

170 

0.01407 

1066.07 

174.2 

- 55.583 

175 

0.01424 

1006.62 

166.3 

- 53.622 

ISO 

0.01441 

947.04 

158.6 

- 51.659 

185 

0.01458 

869.28 

151.5 

- 69.690 

190 

0.01477 

833.27 

144.4 

- 47.713 

195 

0.01496 

778.97 

137.6 

- 45.728 

200 

0 . 0151 b 

726.34 

131.0 

- 43.733 

205 

0.51538 

675.32 

124.6 

- 41.725 

210 

0.01560 

625.88 

118.4 

- 39.703 

215 

0.01564 

577.97 

112.4 

- 37.664 

220 

0.01609 

531.57 

106.5 

- 35.605 

225 

0.01636 

486.66 

10 Q .6 

- 33.523 

230 

0. 01664 

443.22 

95.2 

- 31.413 

235 

0.01696 

399.25 

69.5 

- 29.245 

240 

0.01729 

359.56 

64.2 

- 27.041 

245 

0.01766 

321.40 

76.6 

- 24.796 

25 0 

0.01606 

284.69 

73.6 

- 22.502 

255 

0 ■ 01851 

249.38 

68.6 

- 20.147 

260 

8.01900 

215.67 

63.1 

- 17.721 

265 

0.01957 

183.31 

56.4 

- 15.205 

27 0 

0.82023 

152.91 

53 . D 

- 12.575 

275 

0.02101 

124.14 

46.0 

- 9.796 

280 

0.02195 

97.50 

42 . 8 

- 6.626 

285 

0.02316 

73.70 

37.7 

- 3.592 

290 

0.02476 

52.90 

32.5 

0.035 

295 

0.02702 

36.55 

26.9 

4.161 

300 

0.33030 

26.02 

22.1 

6.912 

310 

0.03976 

23.21 

14.7 

16.479 

320 

0.04902 

31.63 

11.1 

25.317 

330 

0.05670 

41.32 

9.1 

30.161 

340 

0.06328 

50.55 

7.8 

33.996 

350 

0.36915 

59.14 

6.9 

37.263 

360 

0.07453 

67.15 

6.3 

40.170 

37 0 

0.07952 

74.74 

5.7 

42.632 

380 

0.08425 

81. 83 

5.3 

45.322 

39 0 

0.08876 

88.57 

5.0 

47.680 

400 

0.09310 

95.03 

4.7 

49.937 

418 

0.09729 

101.23 

4.4 

52.111 

420 

0.10135 

107.21 

4.2 

54.216 

43 0 

Q . 10531 

113.00 

4 . 0 

56.269 

44 0 

0.10918 

118.62 

3.8 

56.273 

45 0 

0.11296 

124.09 

3.6 

60.237 

46 0 

0.11668 

129.43 

3.5 

62.166 

470 

0.12834 

134.64 

3.4 

64.065 

480 

0.12394 

139.74 

3.3 

65.937 

490 

0.12749 

144.75 

3.1 

67.766 

500 

0.13100 

149.67 

3.0 

69.614 

510 

0.13447 

154.51 

2.9 

71.424 

520 

0.13791 

159.28 

2.9 

73.219 

530 

0.14131 

163.98 

2.8 

74.999 

540 

0.14466 

168.63 

2.7 

76.767 

55 0 

0.14603 

173.22 

2.6 

76.523 

56 0 

0.15135 

177.75 

2.6 

60.269 

570 

0.15465 

182.25 

2.5 

62.007 

580 

0.15793 

186.70 

2.4 

63.737 

590 

0.16119 

191.11 

2.4 

65.461 

600 

0.16444 

195.49 

2.3 

67.176 


* T MO-PHASE BOUNOARV 


ENTHALPY 

ENTROPY 

S 

cp 

VELOCITY 
OF SOUND 

BTU/LB 

BTU/LB-R 

9TU / LB 

-R 

FT/SEC 


- 60.313 

0.50309 

0.267 

0.396 

3857 

- 60.129 

0.50494 

0.266 

0.395 

3852 

- 76.152 

0.52423 

0.262 

Q .395 

3796 

- 76.176 

0.54261 

0.256 

0.395 

3740 

- 74.202 

0.56016 

0.254 

0.395 

3682 

- 72.229 

0.57696 

0.250 

0.395 

3623 

- 70.256 

0.59317 

0.247 

0.395 

3 563 

- 66.263 

0.60654 

0.243 

0.394 

3502 

- 66.310 

0.62343 

0. 240 

0.395 

3440 

- 64.337 

0.63776 

0.237 

0.395 

3377 

- 62.362 

0.65164 

0.234 

0.395 

3314 

- 60.306 

0.66504 

0.231 

0.395 

3249 

- 60.406 

0.67801 

0.229 

0.396 

3164 

- 56.427 

0.69059 

0.226 

0.396 

3118 

- 54.442 

0.70200 

0.224 

0.397 

3052 

- 52.453 

0.71467 

0.221 

0.396 

2965 

- 50.459 

0.72624 

0.219 

0.399 

2917 

- 46.456 

0.73751 

0.217 

0.401 

2 649 

- 46.449 

0.74652 

0.215 

0.403 

2780 

- 44.432 

0.75926 

0.212 

0.405 

2712 

- 42.404 

0.76962 

0.210 

0.407 

2642 

- 40.363 

0.76015 

0.206 

0.409 

2572 

- 30.306 

0.79031 

a. 206 

0.413 

2502 

- 36.236 

0.60029 

0.204 

0.416 

2431 

- 34.144 

0.61014 

0.202 

0.420 

2360 

- 32.030 

0.01906 

0.200 

0.425 

2286 

- 29.000 

0.62946 

0.196 

0.431 

2215 

- 27.715 

0.63903 

0.196 

0.437 

2141 

- 25.477 

0.64865 

0.199 

0.450 

2044 

- 23.196 

0.85625 

0.196 

0.460 

1967 

- 20.672 

0.66784 

0.197 

0.470 

1686 

- 16.469 

0.67747 

0.196 

0.463 

1605 

- 16.035 

0.66719 

0 . 195 

0.4 99 

1722 

- 13.490 

0.89704 

0. 194 

0.515 

1629 

- 10.056 

0.90711 

0 . 194 

0.543 

1543 

- 0.000 

0.91746 

0 . 194 

0.569 

1441 

- 5.131 

0.92631 

0.195 

0.612 

1344 

- 1.946 

0.93976 

0.196 

0.666 

1238 

1.554 

0.95217 

0.196 

0.745 

1133 

5.537 

0.96602 

0. 205 

0.663 

1015 

10.184 

0.96191 

0.206 

1.000 

901 

15.644 

1.00025 

0.212 

1.171 

817 

27.314 

1.03653 

0.206 

1.056 

738 

36.210 

1.06661 

0.196 

0.749 

745 

42.759 

1.06697 

0 . 190 

0 .560 

765 

46.058 

1.10260 

0. 184 

0.488 

769 

52.626 

1.11606 

0.180 

0.431 

611 

56.731 

1.12762 

0. 176 

0.393 

833 

60.503 

1.13796 

0.174 

0.365 

852 

64.043 

1.14741 

0 . 172 

0.344 

872 

67.404 

1.15614 

0 . 170 

0.326 

890 

70.624 

1.16429 

0. 169 

0.316 

906 

73.729 

1.17195 

0 . 167 

0.305 

925 

76.739 

1.17921 

0.166 

0.297 

941 

79.670 

1.16611 

0.165 

0.290 

957 

62.533 

1.19269 

0.165 

0.283 

972 

65.336 

1.19899 

0.164 

0.278 

987 

66.093 

1.20505 

0.163 

0.273 

1002 

90.605 

1.21088 

0. 163 

0.269 

1016 

93.477 

1.21651 

0.162 

0 .265 

1030 

96.116 

1.22195 

0.162 

0.262 

1043 

96.724 

1.22722 

0.161 

0.259 

1057 

101.306 

1.23233 

0.161 

0.257 

1070 

103.663 

1.23729 

0.160 

0.255 

1062 

106.399 

1.24213 

0.160 

0.253 

1095 

106.917 

1.24663 

0.160 

0.251 

1107 

111.417 

1.25142 

0 . 160 

0.249 

1119 

113.902 

1.25589 

0.160 

0.246 

1131 

116.373 

1.26027 

0.159 

0.246 

1142 

116.031 

1.26454 

0.159 

0.245 

1154 

121.279 

1.26673 

0.159 

0.244 

1165 

123.710 

1.27263 

0.159 

0.243 

1176 
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C-2a 


THERMOOYNAMlC properties of oxygen 


12DD PS I A r SOB A R 


TEMPERATURE DENSITY 
DEG. R L8/CU FT 


V < OH/O V)p V IDP/DUly -VfDP/OV^ 
BTU/L0 PSIA-SU FT/BTU PSIA 


* 99. 

533 01.07669 

220.05 

too 

01.40794 

219. 70 

105 

01.07046 

216.79 

110 

00.32990 

213.77 

115 

79.50623 

210.73 

120 

70.43006 

207.60 

125 

70.00754 

204. 44 

130 

77.33140 

201.24 

135 

76.57144 

197.99 

140 

75.60575 

194.60 

145 

75.03430 

191.32 

150 

74.25650 

107.90 

155 

73.47171 

104.42 

16 0 

72.67921 

100.07 

165 

71.47023 

177.25 

170 

71.06707 

173.56 

175 

70.24714 

169.00 

100 

69.41493 

165.96 

105 

60.57000 

162.03 

190 

67.71093 

150.02 

195 

66.03612 

153.91 

20 0 

65.94375 

149.71 

205 

65.03175 

145.41 

210 

6*4.09773 

141.01 

215 

63.13091 

136.49 

220 

62.15210 

131.07 

225 

61.13353 

127.14 

230 

60.07079 

122.30 

235 

56.97166 

118.47 

240 

57.52535 

113.62 

245 

56.62789 

100.54 

250 

55.36917 

103.41 

255 

54.03701 

98.15 

260 

52.61063 

92.62 

265 

51.09359 

07.17 

270 

49.43550 

01.27 

275 

47.60615 

75.33 

280 

45.54920 

69.07 

205 

43.18640 

62 .02 

29 0 

40.38050 

56.72 

295 

37.01460 

50.22 

300 

33.30797 

45. 46 

310 

25.1S195 

41.05 

320 

20.39931 

43.67 

330 

17.63792 

46.66 

340 

15.40272 

49.94 

350 

14.46131 

53.23 

360 

13.41923 

56.49 

370 

12.57474 

59.73 

30 0 

11.46097 

62.90 

390 

11.26575 

66.01 

40 0 

10. 74126 

69.06 

410 

10.27092 

72.09 

42 0 

9.06670 

75.05 

43 0 

9.49593 

77.97 

44 0 

9.15950 

00.05 

45 0 

0.45246 

63.66 

460 

0.57037 

86.40 

470 

0.30995 

09.25 

400 

0. 06044 

91. 99 

490 

7.04356 

94.71 

500 

7.63343 

97.40 

510 

7.43642 

100.00 

520 

7.25120 

102 . 73 

530 

7.37659 

105.30 

54 0 

6. 91150 

106.01 

550 

6.75532 

110.64 

56 0 

6.6Q702 

113.26 

570 

6.46603 

115.07 

500 

6.33175 

118.4A 

590 

6-20367 

121.09 

600 

6.00131 

123.70 


14 .590 

177219.97 

14.570 

176345.53 

14.350 

167176.94 

14.123 

156354.16 

13.009 

149666.95 

13.650 

141705.25 

13.405 

133059.17 

13.156 

12631S.99 

12.903 

119175.17 

12 .647 

112118.37 

12.360 

105439.42 

12 .12 0 

99029.34 

11 . 666 

92079.36 

11.603 

06960.91 

11 .340 

01325.65 

It .070 

75935.45 

10 .017 

70712,42 

10 .557 

65730.92 

10.299 

60977.59 

10.043 

56421.33 

9.790 

52063.39 

9.540 

47697.33 

9.292 

43917.13 

9.046 

40117.17 

0.407 

36492.36 

0.567 

33030.26 

6.330 

29751.03 

0.091 

26627.66 

7.612 

23544.65 

7. 354 

20791.03 

7.072 

16200.42 

6.790 

15762.79 

6.521 

13475.66 

S .102 

11340. C3 

>.693 

9365.90 

5.510 

7559.10 

5.175 

5910. C6 

4.791 

4441.20 

4.407 

3102.63 

3 , 922 

2136*60 

3.491 

1352.79 

3 . 166 

056.60 

2.012 

563.67 

2.744 

645.15 

2.709 

728.07 

2.660 

790.90 

2.669 

055.27 

2.651 

901.09 

2.626 

939.00 

2.606 

971.20 

2.591 

997.6 3 

2.575 

1028.71 

2.561 

1340.54 

2.548 

1057.05 

2 .53 6 

1073.06 

2.525 

1066.54 

2.515 

1090.52 

2.506 

1109.22 

2.497 

1110.64 

2 .409 

1127.51 

2 .48 1 

1135.37 

2.474 

1142.50 

2.468 

1149. Cl 

2.461 

1154.97 

2 .45 5 

1160*44 

2.449 

1165.47 

2.44 3 

1170.12 

2 .437 

1174.43 

2.431 

1170.42 

2.426 

1102.14 

2.420 

1165.60 

2 .414 

1166.64 


tOV/DT^/V 
t/OEG. R 


THERMAL VISCOSITY 
conductivity 
8TU/FT-HR-R LB/FT -S£C 
X to 5 ^ 


THERMAL dielectric 
oiffusivity constant 

SO FT/HP 


o.oct7974 

0.0U17995 

0.0014229 

0.0010478 

0.0014738 

0.0019004 

0.0019297 

0.00196C3 

0.0019929 

0.0020275 


0.11225 
0.11212 
0.11071 
0 .10922 
0.10766 
0.10604 
0.19435 
0.10261 
0.13083 
0.09900 


43.319 

42.937 

39.079 

35.602 

32.469 

29.647 

27.104 

24.412 

22.746 

20.944 


3.00347 

0.00347 

0.00346 

0.00344 

0.00343 

0.00341 

0.00339 

0.00336 

0.00334 

0.00331 


1.57H7 

1.57062 

1.56469 

1.55076 

1.55201 

1.54604 

1.54096 

1.53407 

1.52094 

1.52200 


0.0020645 
0.0021040 
0.0021464 
0.0021921 
0.0 0 22413 
0.0022946 
0.0023525 
0.0024155 
0.0024043 
0.0025599 


0.09714 

0.09524 

0.09331 

0.09136 

0.08938 

0.04739 

0.00538 

0.00336 

0.00132 

0.07924 


19.206 

17.693 

16.329 

15.090 

13.908 

12.907 

12.003 

11.267 

10.529 

9.663 


0.00320 
Q. 00324 
0.00321 
0.00317 
0.00313 
0.00309 
0.00304 
Q.0030C 
0.00295 
0.00209 


1.51672 
1.5 1061 
1.50446 
1.49027 
1.492:2 
1.40573 
1.47936 
1.47293 
1.46642 
1.45902 


0.0026431 
0.0027351 
0*0020373 
0.0029515 
0.0030797 
0.0032244 
0.0033008 
0.0035770 
0. 0630000 
0.0040504 


0.07722 

8.07516 

0.07309 

0.07102 

0.06093 

0.06645 

0.06475 

0.06265 

0.06051 

0.05030 


9.263 

0.00264 

1.45312 

6.714 

0.00276 

1.44630 

0.220 

0.00272 

1.43936 

7.771 

0.00266 

1.43227 

7.364 

0.00260 

1.42502 

6.993 

0.00253 

1.41756 

6.654 

0.00246 

1.40993 

6.345 

0.00230 

1.402U4 

6.057 

0.00226 

1.39379 

5.613 

0.00219 

1.36526 


0.0043273 

0.05624 

0.0046669 

0.05410 

0.0050070 

0.05193 

0.0055604 

0.04974 

0.0062330 

0.04752 

0.0070057 

0.04525 

0.8061213 

0.04292 

0.0096377 

0 . 94064 

0.0110526 

0.03938 

0*0152161 

0.03797 

0.0199097 

0.03641 

0.0257638 

0.03467 

0.0252232 

0.02956 

0.0171527 

0.02461 

0.0124363 

0.02200 

0.0097613 

0 .02056 

0.0061048 

0.01967 

0. Oi.69601 

C. 01909 

0. CO 61 0 46 

C .01467 

0 • 0054742 

0.01039 

0. 0 C 49 762 

0.01020 

0.0045721 

0.01400 

0.0042372 

0.91001 

0.0039549 

0.01790 

0.0037133 

0.31790 

0.0035049 

0.01800 

0.00332C9 

9.01005 

0.0031591 

0.01611 

0.0030151 

0.01016 

0.0026859 

0.01427 

0.0027694 

0.01037 

0.0026636 

0.01647 

0.0025672 

0.01654 

0.0024767 

0.01660 

0.0023974 

0.01661 

0.0023222 

0.01496 

0*00 22525 

0.01910 

0.0021076 

0.01925 

0.0021271 

0.01940 

0.0020705 

0.01956 

0.0020174 

0. 01971 

0.0019674 

0.01967 


5,612 

0.00211 

5.406 

0.00202 

5.199 

0.0019? 

4.966 

0 .00104 

4.765 

0.00171 

4.536 

0.00161 

4.296 

0.00147 

4.040 

0.00135 

3.765 

0.00122 

3.463 

0.00109 

3.132 

0.00090 

2.761 

0.0009C 

2.212 

0.00111 

1.936 

0.00161 

1. 80 5 

0.00215 

1.730 

0.00266 

1.603 

0.00315 

1.654 

0.0036? 

1.635 

0.00437 

1.623 

0.00450 

1.616 

0.0049? 

1.614 

0.00533 

1.614 

0.00574 

1.617 

0.00614 

1.621 

0.00654 

1.627 

0.00694 

1.635 

0.00734 

1.643 

0. 00773 

1.652 

0.00013 

1.662 

0.00053 

1.673 

0.00093 

1.664 

0.00933 

1.696 

0.00970 

1.70 7 

0.01011 

1.720 

0 .0105? 

1.732 

0.01094 

1.745 

0.01135 

1*756 

0.01176 

1.771 

0.01216 

1.765 

0.01259 

1.796 

0.0130 1 

1.612 

0.01343 


1.37642 

1.36716 

1.35740 

1.34706 

1.33600 

1.32404 

1.31094 

1.29630 

1.27963 

1.26000 

1.23677 

1.20940 

1.15715 

1.12625 

1.10656 

1.09691 

1.06044 

1.00169 

1.07661 

1.07221 

1.06646 
1.06520 
1.06234 
1.05979 
1.05750 
1.05542 
1.05353 
1.0 5100 
1.95020 
1.0 4071 

1.04733 
1.Q46U5 
1.04404 
1.04371 
1.04264 
1.04163 
1.0 4066 
1.0 3977 
1.03091 
1.03010 

1.0 3731 
t. 03657 


* THO-PHASE 0OUNDARY 


pranotl 

NUMBER 


5.4951 

5.4525 

5.0219 

4.6345 

4.2056 

3.9710 

3.6609 

3.4340 

3.2044 

2.9976 

2.4115 

2.6441 

2.4937 

2.3509 

2.2343 

2.1307 

2.0351 

1.9506 

1.4763 

1.8117 

1.7562 

1.7092 

1.6704 

1.6396 

1.6165 

1.6013 

1.5940 

1.5949 

1.6224 

1.6495 

1.6671 

1.7375 

1.7996 

1.0564 

1*9617 

2.0547 

2.2046 

2.3706 

2.5627 

2.0341 

3.0962 

3.3630 

2.0420 

2.1232 

1.7139 

1.4795 

1.3290 

1.2256 

1.1491 

1.0937 

1.0501 
1.0147 
0.9S55 
0.9609 
a .9400 
0.9219 
0.9063 
0.6925 
0.6603 
0*6696 

0.6600 
0.0514 
0 .6450 
0.6382 
0.S313 
0.4251 
0 .0196 
0.0145 
0.0100 
0.0060 

0.0023 

0.7990 
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G*2a 


THERHOOYNAHIC PROPERTIES OF OXYGEN 


1250 PSIA ISOBAR 


TEMPERATURE 

VOLUME 

ISOTHERM 

ISOCHORE 



DERIVATIVE 

DERIVATIVE 

0 EG « R 

CU FT/LB 

CU ft-psia/lb 

PSIA/R 

* 99.603 

0.01221 

2167.53 

318.6 

100 

0.01222 

2160.00 

317.5 

105 

0.01233 

2066.56 

305.0 

110 

0.11244 

1975.62 

292.6 

115 

0.01256 

1687 .67 

281. 0 

120 

0.01266 

1802.06 

269.6 

125 

0.01260 

1718.95 

255.5 

130 

0.01293 

1638.27 

247.9 

135 

0.01305 

1559.96 

237.5 

140 

0.01319 

1463.98 

227.6 

145 

0.01332 

1410.25 

217.9 

15 0 

0.01346 

1338. 73 

206.6 

155 

0.01360 

1269.35 

199.6 

16 0 

0.01375 

1202.07 

191.0 

165 

0.01390 

1136.62 

162.6 

170 

0.01406 

1073.55 

174.5 

175 

0.01423 

1012.20 

166.7 

160 

0.01440 

952.72 

159.1 

165 

0.01457 

695.06 

151.6 

19 0 

0.01676 

639.17 

144.8 

195 

0.01495 

784.99 

138.0 

200 

0.01515 

732.46 

131.4 

205 

0.01536 

661.60 

125.0 

210 

0.01558 

632.29 

116.6 

215 

0.01562 

564.53 

112.8 

220 

0.01697 

536.29 

107.0 

225 

0.01633 

493.54 

101.3 

23 0 

0.01661 

450.27 

95.8 

235 

0.01692 

406.33 

90.0 

24 0 

0.01725 

366.66 

84. 8 

265 

0.01761 

326.71 

79.4 

25 0 

0.01600 

292.19 

74. 3 

255 

0.01644 

257.07 

69.3 

26 0 

0.01892 

223.60 

63.9 

265 

0.01967 

191.50 

59.3 

27 0 

0.02010 

161.29 

53.9 

275 

0.02084 

132.73 

49.1 

260 

0.02172 

106.19 

44.Q 

265 

0.02262 

62.46 

39.1 

290 

0.02623 

61.46 

34.2 

295 

0.02614 

44.36 

28.6 

306 

0.02679 

32.25 

24.2 

310 

0.03670 

24.66 

16.5 

320 

0.04545 

30.64 

12.2 

330 

0.05300 

39.96 

9.9 

340 

0.05950 

49.06 

6.5 

35 0 

0.06526 

57.66 

7.5 

360 

0.07057 

65.75 

6.7 

370 

0.07547 

73.45 

6.1 

360 

0.06010 

80.62 

5.7 

390 

0.06650 

87.45 

5.3 

400 

0.06673 

93.99 

5.0 

410 

0.09281 

10Q.26 

4.7 

420 

0.09676 

106.34 

4.4 

43 0 

0.10060 

112.20 

4.2 

44 0 

0.10636 

117.89 

4.0 

45 0 

0.10603 

123.43 

3.6 

460 

0.11164 

126.62 

3.7 

470 

0.11516 

134.09 

3.6 

480 

0.11667 

139.26 

3.4 

490 

0.12211 

144.32 

3.3 

500 

0.12550 

149.29 

3.2 

510 

0.12686 

154.16 

3.1 

520 

0.13216 

156.99 

3.0 

530 

0.13547 

163.74 

2.9 

54 0 

0.13673 

166.43 

2. 8 

55 0 

0.14196 

173.06 

2. 8 

560 

0.14517 

177.64 

2.7 

$70 

0.14636 

162.17 

2.6 

560 

0.15152 

166.66 

2.6 

590 

0.15467 

191.11 

2.5 

600 

0.15780 

195.52 

2.5 


INTERNAL 

ENTHALPY 

entropy 

C v 

C P 

ENERGY 



V 


BTU/L9 

BTU/L0 

btu/lb-r 

OTU / 

LB -R 

-63.019 

-60.193 

0 . 50 316 

0.267 

0.395 

-62.664 

-64.036 

0.50474 

0.266 

0.395 

-60.914 

-76.059 

0.52402 

0.262 

0.395 

-78.965 

-76.085 

Q .54240 

0.256 

0.395 

-77,018 

-74.111 

0.55994 

0.254 

0.395 

-75.073 

-72.138 

0.57674 

0.250 

0.394 

-73.129 

-70.166 

0.59284 

0.247 

0.394 

-71.166 

-68.194 

0.60630 

0.244 

0.394 

-69.243 

-66.222 

0.62319 

0.240 

0.394 

-67.301 

-64.249 

0.63753 

C.237 

0.395 

-65.359 

-62.276 

0.65136 

0.234 

0.395 

-63.416 

-6b. 301 

0*66477 

0.231 

0.395 

-61.472 

-58.324 

0.67774 

0.229 

0.396 

-59.527 

-56.344 

0*69031 

0.226 

0.396 

-57.579 

-54.361 

0.70251 

0.224 

0.397 

-55.628 

-52.373 

0.71436 

0. 221 

0.398 

-53.674 

-50.381 

0.72593 

0.219 

0.399 

-51.714 

-48.362 

0.73719 

0. 217 

0 .400 

-49.749 

-46.376 

0.74818 

0.215 

0.402 

-47.777 

•44.361 

0.75693 

0.213 

0.404 

-45.796 

-42.336 

0. 76946 

0.210 

0.406 

-43 . 6C6 

-40.299 

0.77977 

3.208 

0.409 

-41.803 

-38.246 

0*76990 

0.206 

0.412 

-39.767 

-36.181 

0,79987 

0.204 

0.415 

-37.755 

-34.094 

0.60969 

0.202 

a .419 

-35.704 

-31.966 

0.61936 

0.200 

0.424 

-13.631 

-29.852 

0.82897 

0. 198 

0.429 

-31.532 

-27.667 

0.83846 

0. 196 

0.436 

-29.377 

-25.460 

0.64606 

0.199 

0.448 

-27.166 

-23.193 

0.65760 

0.198 

0.458 

-24.957 

-20.881 

0.66714 

0.197 

0.466 

-22.682 

-16.515 

0.67670 

0.196 

0.479 

-20.351 

-16.083 

0.66633 

0.195 

0.494 

-17.954 

-13.574 

0.69607 

0.194 

0.509 

-15.474 

-10.967 

0.90600 

0 . 194 

0.535 

-12.692 

-6.240 

0.91620 

0.194 

0.556 

-10.160 

-5.358 

0.9267 6 

0.194 

0.596 

-7.300 

-2.273 

0.93769 

0. 195 

0.642 

-4.198 

1.063 

0.94977 

0.197 

0.707 

-0.782 

4.627 

0.96279 

0.203 

0.602 

3.039 

9.090 

0.97736 

0.206 

0.905 

7.321 

13.985 

0.99361 

0*208 

1.047 

16.434 

24.926 

1.02969 

0.206 

1.060 

23.667 

34.167 

1.05912 

0 . 199 

0.794 

28.656 

41.125 

1.06046 

0. 191 

0.612 

32.920 

46.692 

1. 09711 

0 . 165 

0.511 

36.340 

51.451 

1.11092 

0 . 181 

0.447 

39.359 

55.693 

1*12266 

0.177 

0.405 

42.106 

59.575 

1.13352 

0.174 

0.374 

44.660 

63.200 

1.14316 

0. 172 

0.352 

47.071 

66.631 

1.1521S 

0. 171 

0.335 

49.372 

69.909 

1.16040 

0, 169 

0.321 

51.584 

73.065 

1.16819 

0.166 

0.318 

53.723 

76.119 

1.17555 

0. 167 

0.301 

55.802 

79.069 

1.16254 

0.166 

8.293 

57.831 

61.966 

1.16920 

3.165 

0.287 

59.816 

64.622 

1.19557 

0.164 

0.261 

61.764 

67*605 

1.20169 

0. 163 

0.276 

63.660 

90.341 

1.20757 

0.163 

0.271 

65.566 

93.036 

1.21325 

0.162 

0.266 

67.431 

95.695 

1.21673 

0.162 

0.264 

69.273 

98.322 

1.22404 

0.161 

0.261 

71.095 

100.921 

1.22916 

0.161 

0.259 

72.900 

103.495 

1.23416 

0. 161 

0. 256 

74.690 

106.046 

1.23904 

0.160 

0.254 

76.466 

106.577 

1.24377 

0. 160 

0.252 

78.231 

111.09C 

1.24636 

0.160 

0.250 

79.965 

113*567 

1.25288 

0. 160 

0.249 

61.729 

116.069 

1.25728 

0.159 

0.246 

63.466 

118.539 

1.26157 

0.159 

0.246 

65.195 

120.996 

1.26577 

0.159 

0.245 

66.916 

123.444 

1.26 969 

0. 159 

0.244 


* TRO-PMASE BOUNOARY 


VELOCITY 
OF SOUNO 
FT/SEC 


3859 
3555 
3799 
3743 
3655 
3627 
3567 
3506 
3 444 
3381 

3318 
3254 
3189 
3123 
3057 
2 990 
2923 
2 055 
2787 
2718 

2649 
2580 
2518 
2 640 
2369 
2298 
2226 
2153 
2056 
1981 

1900 

1821 

1740 

1649 

1566 

1467 

1373 

1271 

1171 

1060 

952 

867 

764 

755 

770 

792 

614 

835 

854 

873 

892 

909 

926 

963 

959 

974 

969 

1004 

1016 

1032 

1045 
1058 
1072 
10 84 
1097 
1109 
1121 
1133 
1145 
1156 

1166 

1179 
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C-2a 


THERMOOYNAHIC PROPERTIES OF OXYGEN 


1250 PS 14 ISOBAR 


TEMPERATURE 

OENSITY 

V(DH/DV)_ 

V (OP/OU) 

-V(DP/OV>_ 

(DV/DTL/V 

THERMAL 

VISCOSITY 

THERMAL 

DIELECTRIC 

PRANDTL 





v 

1 

CONDUCTIVITY 

D I FFUSI V IT Y 

constant 

NUMBER 

DEG. 

R 

L0/CU FT 

BTU/IB 

PSIA-CU FT/BTU PS I A 

l/OEG. R 

BTU/FT-MR-R 

LB/FT-SEC 
X 10 5 

SQ FT/HR 



* 85. 

603 

61.66945 

220.33 

14.56 6 

177496*08 

0.0017947 

0.11226 

43*390 

0.00347 

1.57128 

5.5015 

100 


61.63111 

220.10 

14.571 

176755.33 

0.0 D 17965 

0.11217 

43.066 

0.00347 

1.57061 

5.4653 

105 


81.09466 

217.12 

14.351 

167568.59 

0.0016197 

0.11076 

39.199 

0.00346 

1.56469 

5.0337 

110 


60.35532 

214.11 

14.124 

156767.66 

0. OQ 16441 

0.10926 

35.715 

0.00344 

1.55696 

4.6455 

115 


79.61275 

211.06 

13.690 

150282.39 

0.0016696 

0.10772 

32.576 

0.00343 

1.55302 

4.2961 

120 


78.66664 

207.96 

13.651 

142122.65 

0.0016968 

0.10610 

29.747 

0.00341 

1*54707 

3.9813 

125 


76. 11667 

204.62 

13.407 

134276.56 

0.0019254 

0.10442 

27.198 

0.00339 

1*54110 

3.6976 

130 


77.36244 

201.64 

13.156 

126740.41 

0.0019557 

0.10269 

24.900 

0.00337 

1.53511 

3.4423 

135 


76.60354 

196.40 

12.905 

119498.67 

0.0019679 

0.10091 

22.629 

0.00334 

1*52911 

3.2121 

140 


75.63950 

195.11 

12.649 

112543.99 

0.0020221 

0.09909 

20.963 

0.00331 

1.52306 

3*fi 047 

14 5 


75.06962 

191.76 

12.391 

105667.20 

0.0020566 

0.09723 

19.260 

0.00326 

1*51700 

2.6181 

15 0 


74.29392 

166.36 

12.131 

99459.33 

0.0020976 

0*09534 

17.763 

1*00325 

1.51090 

2.6502 

15 5 


73.51116 

164.69 

11.669 

93311.62 

0.0021395 

0.09342 

16.394 

0.00321 

1.50477 

2.4993 

160 


72.72090 

161.37 

11 .607 

67415*50 

0.0021645 

0.09147 

15.160 

0.00317 

1.49859 

2.3640 

165 


71.92232 

177.7 7 

11.345 

81762.62 

0.0022330 

0.06950 

14.047 

0*00313 

1.49237 

2.2429 

170 


71.11456 

174.10 

11 .063 

76344.66 

0.0022655 

0.06751 

13.042 

0.00309 

1.46609 

2.1348 

175 


70.29667 

170.36 

10.622 

71154.34 

0.0023424 

0.06551 

12.135 

0.00305 

1.47975 

2.0366 

100 


69.46757 

166.54 

10.563 

66183.43 

0.0024043 

0.06349 

11.316 

0.00300 

1.47334 

1.9537 

105 


66.62604 

162.64 

10.306 

61429.75 

0.0024719 

0.08147 

10.577 

0.06295 

1.46665 

1.6790 

19 0 


67,77072 

156.65 

10.052 

56671.23 

0.0025460 

0*07943 

9.906 

0.06290 

1.46026 

1.8139 

19 5 


66.90006 

154.56 

9.60 0 

52516.10 

0.0026275 

0.07736 

9.303 

0.00265 

1*45361 

1.7576 

200 


66.01230 

150 .41 

9.552 

46352.93 

0 .0627175 

0.07533 

6.755 

0 .00279 

1.44663 

1.7102 

205 


65.10545 

146.14 

9.306 

44375.70 

0.0026174 

D * 07327 

6.259 

0 .00273 

1.43992 

1.6706 

210 


64.17721 

141.77 

9.064 

40578.79 

0.0029267 

0*07120 

7.809 

0.00267 

1.43268 

1.6392 

215 


63.22494 

137.29 

6 .625 

36957.10 

0.0030535 

0.06913 

7.400 

0.00261 

1.42567 

1.6153 

220 


62.24557 

132.71 

6.569 

33506.11 

0.0031940 

0*06706 

7*027 

0.00254 

1.41629 

1.5991 

225 


61.23555 

126.02 

9.355 

30222.00 

0.0033532 

0.06497 

6.666 

0.00247 

1.41070 

1.5907 

230 


60.19071 

123.23 

6.121 

27101.64 

9.0035346 

0*06266 

6.377 

0.00240 

1.40266 

1.5904 

235 


59.09560 

119.47 

7.641 

24012.20 

0.0037491 

0*06076 

6.069 

0.00230 

1.39471 

1 .6159 

240 


57.96304 

114.66 

7.366 

21253.63 

0*0039916 

0*05665 

5*636 

0.00221 

1.36630 

1.6403 

245 


56.76171 

109.66 

7.107 

16664.46 

0.0042533 

0*05653 

5.639 

0.00213 

1.37756 

1.6752 

250 


55.54252 

104.64 

6.639 

16226.99 

0.0045770 

0.05441 

5*437 

0.00205 

1.36643 

1.7231 

255 


54.23447 

99.48 

6.566 

13942.13 

O.OC 49697 

0.05226 

5.232 

0.00195 

1.35664 

1.7815 

260 


52.84629 

94.06 

6.236 

11616.16 

0.0054065 

0 • 05011 

5*022 

0.00166 

1.34871 

1.6358 

265 


51.36042 

86.76 

5.959 

9835.69 

0.0060279 

0.04792 

4.806 

0.00174 

1.33793 

1.9320 

27 0 


49.75369 

83. Q4 

5.593 

6024.66 

0.0067220 

0.04570 

4.562 

0.00165 

1.32633 

2.0140 

275 


47.99554 

77.31 

5.264 

6370.51 

0.0077074 

0.04343 

4.349 

0.00152 

1.31372 

2.1460 

260 


46.04045 

71.26 

4.695 

4669.16 

0.0090054 

0.04120 

4.103 

0.00139 

1.29979 

2.3011 

265 


43.62729 

65.32 

4.534 

3614.12 

0.0106307 

0*03974 

3.641 

0.00126 

1.26414 

2.4616 

290 


41.26441 

59.55 

4.071 

2536.18 

0.0134666 

0*03629 

3.559 

0.00116 

1.26618 

2.6631 

295 


36.25426 

53.29 

3 .669 

1697.91 

0.0169900 

0.03673 

3.254 

0.00106 

1.24530 

2.6677 

300 


34.73374 

46.39 

3.351 

1120.25 

0.0216366 

0.03527 

2.932 

0.00097 

1.22116 

3.1340 

310 


27.25023 

43.21 

2 .917 

672.65 

0.0245257 

0.03091 

2*356 

0.00107 

1.17097 

2.9099 

320 


22*00321 

43.99 

2.799 

676.56 

0*0160456 

0.02591 

2.035 

0.00146 

1.13661 

2.2446 

330 


16.66930 

46.62 

2.746 

753.96 

0.0131361 

0.02296 

1.874 

0.00199 

1*11642 

1.6001 

340 


16.60704 

49.74 

2.721 

624.63 

0.0102664 

0.02129 

1.704 

0.00246 

1.10327 

1.5405 

35 0 


15.31761 

52.96 

2.696 

663.45 

0.0064463 

0.02027 

1.729 

0.00296 

1*39384 

1.3738 

360 


14.17079 

56. 19 

2.676 

931.60 

0. OC 72150 

0.01960 

1.693 

0.00341 

1.3 6661 

1*2602 

370 


13.24965 

59.40 

2.650 

973.17 

0.0062964 

0.01911 

1.669 

0. 00366 

1.00063 

1.1761 

360 


12.48464 

62.56 

2.631 

1006.47 

0.0056264 

0.01676 

1.654 

0.00427 

1.07605 

1*1160 

390 


11.63391 

65.67 

2.613 

1034.60 

0.0050 994 

0.01656 

1.645 

0 .00466 

1.07199 

1.0669 

400 


11.27035 

68.74 

2.596 

1059.31 

0.0046737 

0.01640 

1.640 

a .00506 

1.96649 

1.0399 

410 


10.77521 

71.76 

2.561 

1060.50 

0.0043223 

0.01631 

1.639 

0.00546 

1.06541 

0.9995 

420 


10.33507 

74.73 

2.567 

1099.01 

0.0040270 

0.01626 

1.640 

Q. 00587 

1.06266 

0.9733 

43 0 


9.93996 

77,66 

2.554 

1115.29 

0.0037750 

0.01624 

1.643 

0.00626 

1.06024 

0 .9510 

44 0 


9.56240 

60 .54 

2.542 

1129.69 

0.0035575 

0.01625 

1.646 

0.00665 

1.056U3 

0.9318 

45 0 


9.25646 

63.36 

2.532 

1142.49 

0.0033675 

0.01626 

1.655 

0.00703 

1.05602 

0.9152 

46 0 


6.95761 

66.19 

2.522 

1153.94 

0.0032001 

0.01633 

1.662 

0.00742 

1.05416 

0.9006 

470 


8.66206 

66.97 

2.513 

1164.22 

0.0030513 

0.01839 

1.671 

0.0076C 

1.05246 

0.6677 

460 


6.42667 

91.72 

2.505 

1173.49 

Q. 0029161 

0.01647 

1.600 

0.00619 

1.05091 

0.6763 

49 0 


6.16951 

94.44 

2.497 

1161.66 

0.0027962 

0.01656 

1.69U 

0.00856 

1.04946 

0.6662 

500 


7.96793 

97.14 

2.490 

1169.51 

0.0026695 

0.01666 

1.70 0 

0 .00696 

1.04610 

0.6571 

510 


7.76036 

99.82 

2.463 

1196,47 

0.0025905 

0.01672 

1.711 

0.00933 

1*94663 

0 .6512 

520 


7.56540 

102.46 

2.476 

1202.63 

a. 0025000 

0.01865 

1.723 

0.00972 

1*04563 

0.6432 

530 


7.36173 

105.13 

2.470 

1206.67 

0. 0024167 

0.01696 

1.735 

0.01012 

1.94451 

0.6359 

540 


7.20626 

107.77 

2.464 

1214.05 

O.OC 23399 

0.01912 

1.747 

0.01052 

1.04345 

0.8294 

550 


7.04411 

110.39 

2.456 

1219.02 

0.0022667 

0.01926 

1.759 

0.01092 

1.34244 

0.6235 

560 


6.66640 

113.01 

2.452 

1223.62 

0.0 0 2 2D 26 

0*01941 

1.772 

a. 01132 

1.94149 

0.8163 

57 0 


6. 74044 

115.63 

2.446 

1227.69 

0.0021409 

0.31955 

1.765 

0.01172 

1.04059 

0.8135 

560 


6.59960 

116.24 

2.441 

1231.67 

0.0020832 

0.01970 

1.798 

0.0121? 

1.03973 

0.60 92 

590 


6.46530 

120.65 

2.435 

1235.57 

0.0020292 

0.01966 

1.611 

0.0125? 

1.93691 

0.6053 

600 


6.33705 

123.46 

2.429 

1239.04 

0.0019764 

0.02001 

1.625 

0.01293 

1.03613 

0 .6019 


• TWO-PHASE 80UN0ARY 
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C-2a 


thermodynamic properties of oxygen 


1300 PSIA ISOBAR 


TEMPERATURE 

VOLUME 

ISOTHERM 

DERIVATIVE 

ISOCHORE 

DERIVATIVE 

DEG. R 

CU FT/LB 

CU FT-PSIA/L0 

PSIA/R 


• 99.673 

0.01221 

2170.59 

318.6 

100 

0.01222 

2164.39 

317.8 

105 

0.01233 

2071.03 

305.2 

110 

0.01244 

1980.34 

293.0 

115 

0.01256 

1892.25 

281.2 

120 

0.01268 

1806.71 

269.8 

125 

0.01280 

1723.67 

258.8 

130 

0.01292 

1643*06 

248.1 

135 

0.31305 

1564.83 

237. 8 

140 

0.01318 

1486.92 

227.8 

145 

0.01331 

1415.27 

210.2 

150 

0.01345 

1343.83 

208.9 

155 

0.01360 

1274.54 

1 99. 9 

160 

8.01374 

1207.34 

191.2 

165 

0.01390 

1142.19 

182.9 

17 0 

0.01405 

1079.01 

174.8 

175 

0.01422 

1017.76 

167.0 

180 

0.01438 

958.39 

159.5 

18 5 

0.01456 

900.83 

152.2 

190 

0.01474 

845.05 

145.2 

195 

0.01493 

790.99 

138.4 

200 

0.01513 

730.60 

131.0 

205 

0.01534 

687.04 

125.4 

210 

0.01556 

630.68 

119.3 

215 

0.01580 

591.06 

113.3 

220 

0.01604 

544.96 

LQ7.5 

225 

0. 01630 

500.37 

101.9 

230 

0.01656 

457.26 

96. 3 

235 

0.01689 

413.35 

90.6 

240 

0 .01721 

373.74 

85.4 

245 

0.01756 

335.94 

80.0 

250 

0.01795 

299.61 

75.0 

255 

0.Q1837 

264.67 

70. 0 

260 

0.01804 

231.41 

64.7 

265 

0.Q1937 

199.56 

60.2 

270 

0.01998 

169.52 

54.9 

275 

0.02068 

141.14 

50.2 

280 

0.02151 

114.69 

45.2 

285 

0.02252 

91.02 

40.5 

290 

0.02379 

69.86 

35.7 

295 

0.02545 

52.25 

30.6 

300 

0.02767 

30.96 

26.1 

310 

0.03427 

27.30 

10.3 

320 

0.04232 

30.78 

13.5 

330 

0.04966 

39.00 

10.8 

34 0 

0.05606 

47.84 

9.2 

35 0 

0.06175 

56.40 

6.0 

360 

0.06694 

64.51 

7.2 

37 0 

0.07175 

72.16 

6.5 

380 

0.07628 

79.51 

6.0 

390 

0.08059 

86.41 

5.6 

400 

0.08471 

93.03 

5.2 

410 

0.08868 

99.39 

4.9 

420 

0.09253 

105.52 

4.7 

430 

0.09627 

111.45 

4.4 

440 

0.99992 

117.21 

4.2 

450 

0.10349 

122.81 

4.1 

460 

0.10699 

128.26 

3.9 

470 

0.11043 

133.59 

3. 7 

480 

0.11381 

138.80 

3.6 

49 0 

0.11714 

143.92 

3.5 

500 

0.12043 

148.94 

3.4 

510 

0.12369 

153.87 

3.3 

52 0 

0.12690 

150.73 

3.2 

530 

0.13008 

163.52 

3.1 

540 

0.13324 

160.25 

3.0 

550 

0.13637 

172.92 

2.9 

560 

0.13947 

177.54 

2.8 

570 

0.14255 

182.11 

2.6 

580 

0.14561 

186.64 

2.7 

590 

0.14866 

191.13 

2.6 

600 

0.15168 

195.58 

2.6 


internal 

ENERGY 

ENTHALPY 

ENTROPY 

c v 

C P 

8TU/L3 

BTU/LB 

BTU/LB-R 

8TU / 

LB -R 

*63.011 

-60.072 

0.50324 

0.267 

0.395 

-62.884 

-79.943 

0.50453 

0.266 

0.395 

-60.935 

-77.967 

0.52361 

0.262 

0.395 

-78.967 

-75.993 

0.54216 

0.256 

0.395 

-77.042 

-74.019 

0.55973 

0.254 

0.395 

-75.099 

-72.047 

0.57651 

0.250 

0.394 

-73.156 

-70.076 

0.59261 

0.247 

0.394 

-71.215 

-60.105 

0.60607 

0.244 

0.394 

-69.274 

-66.133 

0.62295 

0.249 

0.394 

-67.334 

-64.162 

0.63729 

0.237 

0 .394 

-65.394 

-62.169 

0.65113 

0.234 

0.395 

-63.454 

-60.215 

0.66451 

0.232 

0.395 

-61.512 

-50.240 

0.62747 

0.229 

0.395 

-59.570 

-56.261 

0.69003 

0.226 

0.396 

-57.624 

-54.279 

0 . 2 Q222 

0.224 

0.397 

-55.677 

-52.294 

0.71408 

0.222 

0.396 

-53.725 

-50.303 

0.22562 

0.219 

0.399 

-51.769 

-40.306 

0.73682 

0.217 

0.400 

-49.606 

-46.303 

0.74705 

0. 215 

0.402 

-47.640 

-44.291 

0.75059 

0.213 

0.403 

-45.663 

-42.269 

0.76909 

0.211 

0.406 

-43.676 

-40.235 

0.77939 

0 . 209 

S.406 

-41.801 

-30.100 

0.70950 

0.206 

0.411 

-39.071 

-36.125 

0.79945 

0. 204 

0.414 

-37.646 

-34.044 

0 .80924 

0.202 

0.416 

-35.603 

-31.941 

0.81691 

0.200 

0.423 

-33.739 

-29.814 

0.62847 

0.196 

0.426 

-31.649 

-27.657 

0.63794 

0. 196 

0*434 

-29.506 

-25.441 

0.84747 

0 . 199 

0*446 

-27.329 

-23.105 

0*85697 

0.196 

0*455 

-25.115 

-20.007 

0.86645 

0.197 

0.463 

-22.058 

-18.537 

0.67594 

0.196 

0 .475 

-20.549 

-16.126 

0.68549 

0.195 

0.490 

-18.179 

-13.642 

0.89514 

0.194 

0.503 

-15.733 

-11.069 

0.90494 

0.194 

0.526 

-13.194 

-8.305 

0.91496 

0*194 

0 .546 

-10.540 

-5.562 

0.92533 

0*194 

0.582 

-7.739 

-2.562 

0.93615 

0.195 

0.621 

-4.740 

0.673 

0.9476C 

0. 196 

0.677 

-1.499 

4.229 

0.95996 

0.202 

0.755 

2.077 

6.204 

0.97355 

0. 203 

0.636 

6.019 

12.679 

0.96859 

0.205 

0.951 

14.507 

22.837 

1.02169 

0.206 

1.028 

22.026 

32.214 

1.05160 

0.199 

0.628 

27.537 

39.491 

1.07409 

0.192 

0.643 

31.026 

45.320 

1.09150 

0.166 

0.533 

35.404 

50.269 

1.1C506 

0 . 162 

0.464 

30.536 

54.652 

1.11021 

0 . 178 

0.418 

41.371 

56.642 

1.12915 

Q .175 

0.364 

43.993 

62.356 

1.13906 

0.173 

0.360 

46.459 

65.656 

1.14616 

a . i7i 

0.341 

46.804 

69.196 

1.15661 

0.170 

0.327 

51.054 

72.402 

1.16452 

0. 166 

0.315 

53.226 

75.500 

1.17199 

0. 167 

0.305 

55.333 

76.509 

1*17907 

0.166 

0 .297 

57.387 

81.441 

1.16561 

0.165 

0.290 

59.394 

64.307 

1.19225 

0. 164 

0.284 

61.362 

87.116 

1.19843 

C. 164 

0.278 

63.296 

89.679 

1.20437 

0 . 163 

0.274 

65.200 

92.597 

1.21009 

0.162 

0.270 

67.077 

95.277 

1.21562 

0.162 

0.266 

66.931 

97.923 

1.22096 

0.161 

D.263 

73.765 

100.539 

1.22614 

0. 161 

0.260 

72.561 

103.129 

1.23117 

0.161 

0.258 

74.360 

105.695 

1.23606 

0. 160 

0.255 

76.166 

106.240 

1.24082 

0.160 

0.253 

77.938 

110.765 

1.24545 

0. 160 

0.252 

79.700 

113.274 

1.24997 

0. 160 

0.250 

61.451 

115.767 

1.25436 

0. 159 

0.249 

83.194 

116.247 

1.25870 

0. 159 

0 .247 

84.929 

120.715 

1.26292 

C. 159 

0.246 

66.656 

123.171 

1.26704 

0, 159 

0 .245 


* T NO-PHASE BOUNDARY 


VELOCI TY 
OF SOUNO 
FT/SEC 


3861 
3858 
3802 
3746 
3689 
3633 
3570 
3510 
3 448 
3385 

3322 
3258 
3193 
3128 
3062 
2995 
2 928 
2861 
2 793 
2725 

2 656 
2582 
2518 
2449 
2379 
2308 
2237 
2165 
2069 
1995 


1914 

1836 

1757 

1668 

1587 

1491 

1401 

1302 

1207 

1100 

998 

914 

795 
769 
77 8 

796 
817 
837 
856 
875 

893 
911 
928 
944 
96 3 
976 
991 
1005 
1020 
1033 

1047 
1060 
l 074 
1086 
1099 
1111 
1123 
1135 
1147 
1159 

1170 

1181 
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C-2a 


THERMODYNAMIC PROPERTIES OF OXYGEN 


1300 PS 1 4 rsos*P 


TEMPERATURE 

[DENSITY 

V(ON/OV»p 

V<0P/DU> 

•V (OP/OVL. 

(OV/OTL/V 

thermal 

VISCOSITY 

THERMAL 

01 ELECTRIC 

PRANOTL 



v 

1 

CONDUCTIVITY 


DIFFUSIVITY 

constant 

NUMBER 

DEG. R 

LB/CU FT 

9TU/L9 

PSIA-CU FT/BTU PSIA 

1/ DEG. R 

8TU/FT-HR-R 

L0/FT-S£C 

SQ FT/HR 










X 1(H 




* 99.673 

91.90220 

220.61 

14.586 

177775.97 

0.0017921 

0.11230 

43.46? 

0.00347 

1.57136 

5.5090 

100 

91.95424 

220.41 

14 .572 

177164.79 

0 . 0 C 17936 

0. 11222 

43.195 

0.00347 

1.57099 

5.4781 

105 

91. 11995 

217.45 

14.352 

167999.97 

0.0019165 

0.11092 

39.320 

0.00346 

1 • 5 65w 6 

5.0457 

110 

90.39060 

214.45 

14.125 

159190.83 

0.0018407 

0 . 10934 

35.828 

0.00345 

1.55916 

4.6566 

115 

79.63920 

211.41 

13.991 

150697.43 

0 . 0 U 16661 

0.10779 

32.662 

0.00343 

1.55323 

4.3064 

120 

79.99435 

206.33 

13 .652 

142539.61 

0.0016929 

0.10617 

29.647 

0.00341 

1.54729 

3.9909 

123 

7 9.14572 

205.20 

13.408 

134697.49 

0 . Cl 19212 

0.10449 

27.29? 

0.00339 

1.54133 

3.7067 

130 

77.39292 

202.03 

13.159 

127161.34 

0.0019511 

C. 10277 

24,989 

0.00337 

1.53535 

3.4506 

135 

76.63554 

198.81 

12.907 

119921.64 

0.0119029 

Q • 10 099 

22.913 

0.00334 

1.52935 

3.2196 

140 

75.97314 

195.53 

12.651 

112969. C4 

0. 0020167 

0.39919 

21.041 

0.00331 

1.52333 

3.0119 

145 

75.10521 

192. 20 

12.393 

106294.37 

0.0020520 

0.09732 

19.354 

0.00326 

1.51729 

2.6247 

15 0 

74.33119 

196.82 

12 .133 

99999.67 

0.0020913 

0.09544 

17.83? 

0.00325 

1.5 1120 

2.6563 

155 

73.55049 

165.37 

11 .072 

93743.19 

0. CO 21326 

0 .09352 

16.463 

0.00322 

1.50506 

2.5049 

16 0 

72.76241 

181.66 

11 .610 

97949.32 

0.0021779 

0*09159 

15.223 

0.00316 

1.49692 

2.3691 

16 5 

71.96620 

176.29 

11.349 

82199.77 

0.0022240 

0.09962 

14.106 

0.00314 

1.49271 

2.2475 

170 

71.16102 

174.64 

It .086 

76793.39 

0.0022764 

0.09764 

13.098 

0.003U 

1.48645 

2.1390 

175 

70.34594 

170.92 

10 . 929 

71595.31 

0.0023324 

0.09564 

12.188 

0.00305 

1.40013 

2.0425 

ISO 

69.51990 

167 .12 

10.570 

66626.89 

0* G C 23933 

C. 08363 

11.366 

0 .0030 1 

1.47374 

1.9570 

195 

69.69172 

163.25 

19.314 

61670.76 

0.0024597 

0.09161 

10.624 

0.00296 

1.46728 

t .8617 

19 0 

67.93009 

159.28 

10 .061 

57319. 69 

0.0025323 

0.07956 

9.953 

0.00291 

1.46074 

1.6161 

195 

66.96351 

155.24 

9.910 

52967.47 

3. GO 26122 

0.07754 

9.346 

0.00296 

1.45409 

1.7594 

200 

66.09029 

151.10 

9 .563 

49607 . C9 

0.OCZ7QC3 

0 • 9 7550 

9.796 

0.00290 

1.44735 

1.7113 

205 

65.17947 

146.96 

9.320 

44632.68 

0.0027979 

0.07345 

6.296 

0,00274 

1.44048 

1 .6712 

210 

64.25599 

142.52 

9.060 

41036.66 

0.0029065 

0.07139 

7.646 

0.00268 

1.43347 

1.6369 

215 

63.31000 

138.06 

9.644 

37419.90 

0.0030279 

0.06933 

7.435 

0.00262 

1.42631 

1.6143 

220 

"62.33799 

133.54 

4.611 

33971.84 

0.0 0 31644 

0.06726 

7. 062 

0.00255 

1.41998 

1.5971 

225 

61.33617 

129.89 

9.380 

3Q69Q .64 

0. 0033167 

0.06519 

6.721 

0.00249 

1.41145 

1.5876 

230 

60.30090 

124.16 

9.150 

27573.26 

0. DC 34942 

0.06312 

6.410 

0.00241 

1.4037D 

1.5660 

235 

59.21790 

120.45 

7.669 

24477.94 

0 • OC 37001 

0.06101 

6. 121 

0.00231 

1.39562 

1 .6098 

240 

59.09911 

115. 72 

7.422 

21713.67 

0. OC 39352 

0.05891 

5.863 

9*00223 

1.38730 

1.6313 

245 

56.93217 

110.80 

7.140 

19125.78 

0.0041629 

0.05682 

5.666 

0.00215 

1,37867 

1.6636 

250 

55.71150 

105.84 

6.679 

16691.92 

0.0044903 

0.05471 

5.466 

0.00207 

1.36967 

1.7094 

255 

54.42615 

100.76 

5.610 

14404.90 

0.0046598 

0.05259 

5.263 

0 .00197 

1.36024 

1 .764L 

260 

53.06609 

95.50 

6 .298 

12260.00 

0.0052668 

0.05046 

5.056 

0.00169 

1.35031 

1.6150 

265 

51.61615 

90.34 

6.021 

10300.66 

0.0056407 

0.04931 

4,644 

0.00177 

1.33978 

1.9047 

27 0 

50.05622 

94.75 

5.664 

9465.54 

0.0064666 

0.04613 

4.626 

0.00166 

1.32851 

1.9789 

275 

49.36075 

79.20 

5.347 

6625.66 

0.0073474 

0.04392 

4.399 

0.00156 

1.31633 

2.0994 

29 0 

46.49333 

73.36 

4.991 

5332.29 

0.0064719 

0.04164 

4.162 

0.00144 

1.303U1 

2.2360 

295 

44.40407 

67.66 

4.650 

4041.77 

0.0100103 

0 . 04 010 

. 3.911 

0.00133 

1.29821 

2.3760 

29 0 

42.02670 

62.17 

4.204 

2936.07 

0.0121624 

0.03964 

3.645 

0.00122 

1.27150 

2.5631 

295 

39.29136 

56.15 

3.927 

2053.04 

0.0149695 

0*03709 

3.360 

0.00113 

1.25247 

2.7271 

30 0 

36.14333 

51.25 

3.520 

1409.00 

0.0165656 

0.03565 

3.062 

0.00104 

1.23080 

2.9418 

310 

29.17953 

44.97 

3.035 

799.00 

0.0226697 

0.03109 

2.499 

0.00106 

1.18376 

2.9016 

320 

23.62951 

44.60 

2.663 

727.24 

0.0165596 

0.02715 

2.136 

0.00139 

1.14719 

2.3456 

330 

20.13706 

46.74 

2.793 

795.30 

0.0137542 

0.02393 

1.948 

0.00165 

1.12456 

1.8639 

34 0 

17.83954 

49.67 

2.757 

953.43 

0.0107261 

0.02205 

1.841 

0.00232 

1.10984 

1.6017 

35 0 

16.19451 

52.79 

2.729 

913.39 

0.0067636 

0.02096 

1.776 

0.00276 

1.09939 

1.4193 

36 0 

14.93966 

55.95 

2.705 

963.62 

0 . 0 G 74656 

0.02012 

1.733 

0.00322 

1.09145 

1.2952 

37 0 

13.93737 

59.10 

2.679 

1005. 75 

0.0065022 

0.01956 

1.705 

0.00365 

1.0 9515 

1.2055 

390 

13.10924 

62.27 

2.65 5 

1042.26 

0.0057767 

0.01918 

1.666 

0.00407 

1.07995 

1.1366 

390 

12.40913 

65.39 

2.635 

1072.30 

0.0052213 

0.01891 

1.674 

0. 00447 

1.07558 

1.0879 

40 0 

11*90509 

60.44 

2 .617 

1090.21 

9.0047743 

0.01673 

1.667 

a. 00466 

1.07181 

1.0472 

410 

11.27609 

71.46 

2.601 

1120.70 

0.0044064 

0.01661 

1.664 

0.00524 

1.36852 

1.0137 

420 

10.90711 

76.44 

2.586 

1140.38 

0.0040963 

0.01856 

1.664 

0.00562 

1.06561 

0.9959 

430 

10.30712 

77.37 

2.572 

1157.69 

0.0036361 

0.01850 

1.666 

0.00600 

1.06301 

0.9621 

44Q 

10.00777 

60.26 

2.560 

1173.00 

0. OC 36102 

0.01649 

1.67 0 

0.00636 

1.06066 

0 .9417 

450 

9.66262 

03.11 

2.549 

1106.63 

0.0034135 

0.01651 

1.675 

0.00675 

1.05853 

0.9241 

460 

9. 34660 

65.93 

2.538 

1190.81 

0.0032605 

0.01955 

1.662 

0.00713 

1.05658 

0.9087 

470 

9 * Q55bb 

69. 71 

2.529 

1209.75 

0. CO 30679 

0*01860 

1.669 

0.00750 

1.05479 

0 .8951 

490 

9.78651 

91.46 

2.520 

1219.61 

0 . 0 G 29499 

0.01867 

1.698 

0.00766 

1.05313 

0.8631 

490 

8.53646 

94. 19 

2.512 

1229.54 

0. 0026266 

0.01675 

1.707 

0.00825 

1.05159 

0.8724 

500 

8.30325 

96.89 

2.505 

1236.66 

0.0027159 

0.01965 

1.717 

0.00663 

1.05016 

0.8629 

510 

6.00501 

99.56 

2.496 

1244. C6 

0.0026136 

0.01609 

1.727 

0.00699 

1.3 4882 

0 .6566 

520 

7.99015 

102.24 

2.491 

1250.63 

0.0025209 

0.01902 

1.736 

0.00936 

1.04756 

0.8481 

53 0 

7.66730 

1U4. 69 

2.495 

1257.05 

0. 0026357 

0.01915 

1.750 

0 .00975 

1.04638 

0.8405 

540 

7.50530 

107.53 

2.479 

1262.78 

0*0023572 

0.01926 

1.762 

0.01013 

1.04526 

0.6337 

55 0 

7.33315 

110.16 

2.473 

1268.06 

0.0022846 

0.01942 

1.774 

0.01052 

1.04421 

0.8275 

56 0 

7.16996 

112.79 

2.467 

1272.96 

0.0022172 

0.01956 

1.766 

0.01091 

1.04321 

0.9220 

57 0 

7.01496 

115.40 

2.461 

1277,51 

0.0021564 

0.01970 

1.798 

0. 01130 

1.04226 

0.8170 

590 

6.96749 

118.02 

2.456 

1281.74 

0.0020958 

0.01905 

1.811 

0 .01169 

1.04136 

0.8125 

590 

6. 72692 

120.63 

2 .45 0 

1285.69 

0.0020409 

0.02000 

1.924 

0.01206 

1.04050 

0.8084 

600 

6.59275 

123.24 

2.444 

1289.36 

0.00 1999? 

Q • 02015 

1.837 

0.01247 

1.0 3969 

G.6047 


* TWO-PHASE BOUNDARY 
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C-2a 


THERMOOYNAMIC PROPERTIES OF OXYGEN 


1350 PSIA ISOBAR 


TEMPERATURE 

VOLUME 

ISOTHERM 

ISOCHORE 

internal 

ENTHALPY 

ENTROPY 

Cy 

C P 

VELOCITY 



DERIVATIVE 

DERIVATIVE 

ENERGY 




r 

OF SOUNO 

□ EG • R 

CU FT/L0 

CU FT-PSIA/LB 

PSIA/R 

BTU/L8 

8TU/L0 

BTU/L8-R 

0TU / LB 

-R 

FT/SEC 


* 39. 743 

0.31221 

2173.64 

316.6 

-63.003 

-79.952 

0.50332 

0 . 267 

3.395 

3063 

100 

0.31221 

2166. 78 

316.0 

-82.9C3 

-79.850 

0.51433 

C .266 

0.395 

3 660 

105 

0.01232 

2075.46 

305.4 

-50.955 

-77.675 

0.52361 

0.262 

0.395 

3605 

110 

0.01244 

1964.65 

293.2 

-79.013 

-75.901 

0.54197 

0.258 

0.395 

3749 

115 

0.31255 

1696.83 

261.4 

-77.066 

-73.926 

0.55951 

0 . 254 

0.394 

3692 

120 

0.31267 

1611.36 

270.0 

-75.124 

-71.957 

0.57629 

0 . 251 

0.394 

3631 

125 

0.31279 

1728.38 

259.0 

-73.163 

-69.966 

0.59238 

0.247 

0.394 

3574 

130 

0.01292 

1647.85 

246.3 

-71.244 

•68.015 

0.60764 

0 . 244 

0.394 

3513 

135 

D.01304 

1569.69 

236.0 

-69.305 

-66.045 

0.62271 

0.241 

0.394 

3452 

140 

0.31317 

1493.65 

226.1 

-67.367 

-64.074 

0.63704 

0.237 

0.394 

3369 

145 

0.01331 

1420.29 

216.5 

-65.429 

-62.103 

0 .65066 

0.235 

0.394 

3326 

15 0 

0.01345 

1346.93 

209.2 

-63.491 

*60.130 

0.66425 

0.232 

0.395 

3262 

155 

0.41359 

1279.72 

200.2 

-61.552 

-56.155 

0.67720 

0. 229 

0.395 

3196 

160 

0.01374 

1212.61 

191.5 

-59.612 

-56.178 

0.66975 

0 . 227 

0.396 

3132 

16 5 

0.01389 

1147.54 

163.2 

-57.670 

-54.196 

0.70194 

0.224 

0.39b 

3067 

170 

0.01404 

1064.45 

175.1 

-55.725 

-52.214 

0.71376 

0.222 

0.397 

3 00 0 

175 

0.01421 

1023.30 

167.3 

-53.776 

-50.225 

0.72531 

0.219 

0.396 

2 934 

180 

0.01437 

964.03 

159.6 

-51.824 

-46.231 

0.73655 

0.217 

0.400 

2667 

16 5 

0.01455 

906.58 

152.5 

-49.666 

-46.229 

0 .74752 

0.215 

0.401 

2 799 

190 

0.01473 

850 .91 

145.5 

-47.902 

-44.220 

0.75824 

0.213 

0.403 

2731 

195 

0.31492 

796.96 

136.7 

-45.930 

-42.201 

0.76673 

0. 211 

0.405 

2663 

200 

0.91512 

744.69 

132.2 

-43.949 

-40.170 

0.77902 

0.209 

0.407 

2595 

205 

0.01533 

694.06 

125.6 

-41.958 

-36.127 

0.76911 

0.207 

0.410 

2526 

210 

0.01554 

645.02 

119.7 

-39.954 

-36.069 

0.79903 

0.205 

0.413 

2457 

215 

0.11577 

597.54 

113.8 

-37.936 

-33.992 

0.60660 

0.202 

0.417 

2300 

220 

0.01602 

551.59 

108.0 

-35.900 

-31.696 

0.61644 

0. 20 0 

0.421 

2316 

225 

Q. 01626 

507,15 

102.4 

•33.644 

-29.775 

0.82797 

0.196 

0.426 

2248 

230 

0.01655 

464.20 

96*9 

-31.765 

-27.627 

0.63741 

0. 196 

0.432 

2177 

235 

0.31665 

420.34 

91.1 

-29.632 

-25.419 

0.64690 

0.199 

0.444 

2081 

240 

0.01717 

360.75 

86. 0 

-27.469 

-23.176 

0.65635 

0.196 

0.453 

2000 

245 

0.01752 

343.11 

80.6 

-25.269 

-20.890 

0.66577 

0.197 

0.461 

1928 

250 

0.01790 

306.96 

75.6 

-23.033 

-16.556 

0.67520 

0.196 

0.472 

1652 

255 

0.01631 

272.16 

70.7 

-20.741 

-16.164 

0 .66468 

0.195 

0.465 

1773 

260 

0.01677 

239.12 

65.5 

-18.396 

-13.704 

0.69423 

0 . 194 

0.496 

1667 

265 

0.01926 

207.50 

61.0 

-15.982 

-11.162 

0.90392 

0.193 

0.521 

1609 

270 

0.01966 

177.61 

55.8 

-13.483 

-6.517 

0.91380 

0.193 

0.539 

1515 

275 

0.02053 

149.39 

51.2 

-10.680 

-5.746 

0.92397 

0. 194 

0.570 

1427 

260 

0.02132 

123.02 

46.3 

-8.149 

-2.821 

0.93451 

0.194 

0.604 

1331 

265 

0.02226 

99.40 

41.7 

-5.252 

0.312 

0.94560 

0. 195 

0.652 

1241 

290 

0.02342 

78.11 

37. Q 

-2.139 

3.715 

0.95744 

0.201 

0.716 

1136 

295 

0.12489 

60.09 

32.1 

1.244 

7.465 

0.97025 

0.202 

0.763 

1040 

300 

0.02679 

45.92 

27.9 

4.923 

11.621 

0.98422 

0.203 

0.878 

958 

310 

0.03237 

31.06 

20.0 

12.962 

21.053 

1.01514 

0.205 

0.976 

839 

320 

0.03962 

31.50 

14.8 

20.429 

30.334 

1.84462 

0.200 

0.647 

767 

330 

0.04667 

36.49 

11.7 

26.213 

37.676 

1.06784 

0.193 

0.670 

787 

340 

0.05292 

46.91 

9.9 

30.720 

43.950 

1.18599 

0.167 

0.554 

602 

350 

0.05651 

55.34 

8.6 

34.456 

49.086 

1.10089 

0.162 

0.460 

621 

360 

0.06361 

63.42 

7.7 

37.706 

53.610 

1.11364 

0.179 

0.430 

841 

370 

0.06633 

71. 10 

7,0 

40.629 

57.710 

1.12488 

0.176 

0.394 

059 

360 

0.07277 

76. 43 

6.4 

43.322 

61.513 

1.13502 

0.174 

0.366 

876 

390 

0.07696 

65.46 

5.9 

45.642 

65.065 

1.14430 

0.172 

8.348 

695 

401 

0.06100 

92.14 

5.5 

46.233 

68.463 

1.15291 

0.170 

0.332 

913 

410 

0.06466 

96.57 

5.2 

50.522 

71.740 

1.16095 

0.169 

0.320 

930 

420 

0.06663 

104. 77 

4.9 

52.727 

74.663 

1.16853 

0.166 

0.309 

946 

430 

0.09226 

111.76 

4.7 

54.863 

77.931 

1.17570 

0.167 

0.300 

962 

440 

0.09563 

116.56 

4.5 

56.942 

60.697 

1.18252 

0.166 

0.293 

977 

450 

0.09930 

122.23 

4.3 

58.972 

83.795 

1.18903 

0.165 

0.287 

993 

460 

0.10270 

127.74 

4.1 

60.960 

66.633 

1.19527 

0.164 

0.201 

1007 

470 

0.10604 

133.13 

3.9 

62.911 

69.419 

1.20126 

0.163 

0.276 

1021 

460 

0.10932 

136.39 

3*8 

64.831 

92.159 

1.20703 

0.163 

0.272 

1035 

490 

0.1125b 

143.55 

3.6 

66.722 

94.860 

1.21260 

0.162 

0.266 

1049 

500 

0.11575 

148.62 

3.5 

68.590 

97.525 

1.21798 

0.162 

0.265 

1062 

510 

0.11690 

153.60 

3.4 

70.435 

100.159 

1.22320 

0.161 

0.262 

1076 

520 

0.12202 

158.50 

3.3 

72.262 

102.765 

1.22826 

0.161 

0.259 

1066 

530 

0.12511 

163 • 34 

3.2 

74.071 

105.346 

1.23317 

0.160 

0.257 

1101 

54 0 

0.12816 

168.10 

3.1 

75.865 

107.904 

1.23795 

0.160 

0.255 

1114 

55 0 

0.13119 

172. 62 

3.0 

77.646 

110.442 

1.24261 

0. 160 

0.253 

1126 

560 

0.13420 

177. 47 

3.0 

79.415 

112.963 

1.24715 

0.160 

0.251 

1136 

570 

0.13716 

182.08 

2.9 

81.174 

115.467 

1.25159 

0.159 

0.250 

1150 

560 

0.14015 

166.64 

2.8 

82.923 

117.957 

1.25592 

0. 159 

0.246 

1161 

590 

0.14309 

191 .17 

2.7 

64.664 

120.435 

1.26015 

0.159 

0.247 

1173 

600 

0.14602 

195.65 

2.7 

66.397 

122.909 

1 .2b<*30 

0. 159 

0 .246 

1164 
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C-2a 


THERHQOYNAHIC PR3?£*ritS OF OHYGiN 


135P PSIA ISOBAR 


TEMPERATURE 

DENSITY 

V (DH/OVJp 

V <DP/0U> v 

-Y<QP/CY) t 

(9V/CTL/V 

Thermal 

viscosity 

Thermal 

DIELECTRIC 

pranctl 







2 

IONDuCTIVITY 


3IFFuSIvITt 

CONSTANT 

K JUti E R 

DEG. 

P 

LB/CU FT 

BTU7LB 

PSIA-CU FT/8TU PS I 6 

l/DEG. 4 

3TU/FT-HP-R 

lb/ft-sl: 

X 14- 

S3 FT/HF 



* 99. 

,743 

81.91493 

223. 89 

14.504 

17SG53.65 

3. DC 17854 

3.11233 

43.53-* 

0 .CCJ47 

1.57148 

5 .5144 

IOC 


81.87732 

220.73 

14.573 

177573.92 

1. Cl 17906 

0.11226 

43.323 

0 .00347 

1.57110 

5.4909 

105 


81.14296 

217. 79 

14 .35 3 

169410. at 

0. <2018134 

0.11307 

39.441 

0.00346 

1.56527 

5.0576 

110 


80.40581 

214, 79 

14 . 126 

159593. bO 

0. 0C18I73 

C. 10939 

35.942 

C .00345 

1.55936 

4 .6677 

115 


79. 66559 

211. 76 

13.093 

151112 ,U7 

O.CC 18624 

0. 1C705 

32.789 

0.00343 

1.55344 

4.3167 

120 


78.92199 

238,69 

13 . 654 

142956.15 

J. 0010809 

D. 13624 

2 9.947 

C.0P341 

1.54751 

4.0005 

12 5 


7 B • 17469 

205.58 

13.409 

135115.95 

0. Gul9169 

0 . 1U457 

27.386 

0.0 0 3.79 

1.54156 

3.7157 

130 


77.42330 

202. 42 

13 .161 

127581.79 

0. 0019466 

0 .10204 

25.477 

0.00337 

1.53559 

3 .4589 

135 


76.56745 

199.22 

12 • 9C 9 

123344. fa 

1. C L 19701 

0.13107 

22.996 

0.00335 

1.5296C 

3.2275 

14 0 


75.90666 

1 95 . 96 

12 .653 

113393.52 

0.0020114 

C .09926 

2l.l2o 

C. 00332 

1.52369 

3.0190 

145 


75.14047 

192.64 

12.395 

146720.94 

0.0 C 20470 

0.09741 

19,420 

0.0032° 

1.51756 

2.8313 

150 


74.36633 

199.27 

12.136 

10 C 31 7 . 36 

0.0420051 

C. 09553 

17.902 

0.00326 

1.51149 

2.6624 

155 


73.58964 

185.85 

11.075 

94174. P4 

3 • 0 C 21 256 

0.39362 

16.526 

0.00322 

1.5 0536 

2.5105 

16 0 


72.30373 

182.35 

11.614 

86282.43 

0. 0 C 21695 

0.09169 

15.295 

0.00310 

1.499*4 

2.3743 

165 


72.00987 

178. 80 

il .253 

82634.10 

0.0022166 

0.08973 

14.165 

0.00314 

1.49305 

2 .2522 

170 


71.20724 

175.17 

11.093 

77221. C4 

0 • GO 22675 

0.00776 

13.154 

0.G031C 

1.48601 

2.1432 

175 


70.39493 

171.47 

13 .834 

72035,33 

O.CC 23226 

0 .00577 

12,241 

0.00306 

1.4 8051 

2.0462 

ISO 


69.57191 

167.70 

13.576 

67069.34 

9 • C G 23824 

0.06377 

11. 416 

0.0030 1 

1.47414 

1.9602 

185 


68.73705 

163.85 

10.321 

62315,70 

0. OL24476 

0.06175 

13.671 

0,00297 

1.46771 

1 .8045 

190 


67. 58906 

159,91 

Id . 069 

5 7767.36 

0.1025109 

0.97973 

9. 998 

0.00292 

1.46119 

1.0104 

195 


67.12646 

155.89 

9.620 

53417 .53 

3. CC25972 

0.Q777C 

9.308 

0.00286 

1.45456 

1.7611 

20 0 


66.14770 

151.78 

9.575 

49259.79 

0. 0026834 

0.07566 

0.037 

0.0028 1 

1.44786 

1.7124 

205 


65.25084 

147.57 

9.333 

45266.10 

Q . 0 C 27707 

0.07362 

8.337 

0.00275 

1.44103 

1.6717 

210 


64.13379 

143.27 

9.096 

41496.82 

0.0026847 

0.07157 

7.603 

0.00269 

1.434G6 

1.6307 

215 


63 « 39413 

138. 07 

0.062 

37880,82 

0. 0030033 

0.06952 

7.471 

0.00263 

1 .42695 

1.6133 

220 


62.42908 

134.36 

9.632 

34435.52 

0.0031357 

0.06747 

7.096 

0.0D257 

1.41967 

1.5953 

225 


61.43542 

129.76 

6.404 

31157.01 

3.0032853 

0.06541 

6.754 

0.0025 C 

1.41220 

1.5847 

230 


60.4M42 

125.07 

9.170 

20042.19 

0. QC34553 

0.06335 

6.442 

0.00243 

1.4C451 

1.5019 

235 


59.33775 

121.43 

7.697 

24941,92 

0.0036530 

0.06126 

6.153 

0.00233 

1,39651 

1.6040 

240 


58.23065 

lib. 75 

7.454 

22171.47 

0. 0 G 36609 

0.05918 

5.069 

0.00224 

1.30828 

l.o233 

245 


57.07944 

111. 90 

7.173 

19584,49 

3. Gt 41159 

C.0571C 

5.692 

0.00217 

1.37976 

1.6530 

25 0 


55.07637 

107.03 

5 .916 

17151.79 

0. 00440 63 

0.05501 

5.495 

0.00209 

1.37089 

1 .6966 

255 


54.51243 

102.05 

5 . 652 

14064.25 

0.0047565 

0.05291 

5.294 

0.00200 

1.36161 

1.7403 

260 


53.27862 

96. 89 

5,339 

12739.82 

0.0051395 

0.05061 

5.093 

0.00192 

1.35106 

1.7959 

265 


51.86183 

91.85 

6.080 

10761.27 

0.0056669 

0.04069 

4.602 

o.ooisr 

1.14156 

1.8794 

27 0 


50.34433 

86.40 

5,732 

8941,58 

9 . 0062405 

0.04655 

4.660 

0.00171 

1.33059 

1.9463 

275 


46.70501 

81.02 

5.426 

7276.02 

0.0070308 

0.04436 

4.44 7 

a.ooibc 

1.71800 

2.0545 

28 0 


46.91414 

75.34 

5.078 

5771.17 

0. OC 80142 

0.34217 

4.217 

0.00149 

1.30600 

2.1735 

285 


44,92947 

69.87 

4.756 

4466.07 

0.0093359 

0.04047 

3.976 

0.0C136 

1.29192 

2.3070 

290 


42. 70316 

64.63 

4.324 

3335.61 

0.0111916 

0.03901 

3.722 

0.00127 

1.27624 

2.4640 

295 


1*0.18291 

58.83 

3,969 

2414.49 

0.0133104 

0.03746 

3.455 

0.00119 

1.25065 

2.5994 

30 0 


37. 32459 

53.97 

3.674 

1713.88 

0* C 162567 

0. 03603 

3,175 

0.0011C 

1.23890 

2.7637 

310 


30.39654 

46.99 

3.162 

960.35 

9 . C 2 0 62 46 

0.07262 

2.633 

0.00106 

1.19526 

2.0430 

32 0 


2 5.23867 

45. 49 

2 .93 7 

794.91 

0.0166230 

0.02029 

2.244 

0.00132 

1.15772 

2 .4186 

330 


21.42669 

47.05 

2. 843 

024.85 

0.0142443 

0.02490 

2.025 

0.00173 

1.1 3289 

1.9622 

340 


16.99559 

49. 71 

2.795 

866.34 

0.0111496 

0.02262 

1.901 

0.00216 

1.11659 

1 .6621 

35 0 


17.36978 

52. 70 

2.760 

945.69 

9 • C Q 91037 

C. 02151 

1.025 

0.00262 

1,10507 

1.4649 

360 


15.72057 

55. 79 

2.7J3 

996.95 

0. 0077086 

0.02065 

1. 775 

0.0030 5 

1.09639 

1 . J305 

37 0 


14.63550 

58.89 

2.704 

1040.61 

0.0066900 

0.02002 

1. 742 

0.00347 

1.08954 

1.2330 

360 


13.74208 

62. CO 

2.670 

1077.85 

0. C159C97 

0.01957 

1.719 

0.00389 

1.08392 

1.1585 

390 


12.99101 

65.12 

2.650 

1110.25 

0.0053411 

0.31928 

1.704 

0.00427 

1.07921 

1.1071 

40 0 


12.34518 

66.10 

2.638 

1137.51 

0. 01 48733 

P.01906 

1.695 

0.00465 

1.0 751 8 

1 .0636 

410 


11.76128 

71.20 

2.621 

1161 .25 

3.0044694 

0.31691 

1.690 

0.00502 

1.07166 

1.0280 

420 


11.28268 

74.18 

2.635 

1102.03 

3.0441665 

C .01082 

1.666 

0.00539 

1.06056 

0.9983 

430 


10 . 33715 

77.12 

2.591 

1210.34 

3 . 0 C 36963 

C .01076 

1.668 

0.00576 

1.06500 

0.9732 

440 


10.43552 

80.01 

2.578 

1216.55 

0. 0 G 3662 3 

0 . 01674 

1.691 

0.00613 

1.06331 

0.9517 

450 


10.07073 

82.87 

2.566 

1230.97 

0.0034509 

0.01875 

1.695 

0.00649 

1.06105 

0.9331 

46 0 


9.73723 

85.69 

2.555 

1243.87 

9 . C 0 32603 

0.01877 

1. 701 

0.00606 

1.35899 

0.9160 

4? 0 


9.43360 

98.47 

2.545 

1255.46 

9.0031222 

b. 01662 

1.708 

0.00722 

1.05709 

0 .9025 

48 0 


9.14720 

91.23 

2.536 

1265.91 

0.0029612 

0.01068 

1.716 

0.00759 

1.05535 

C .0099 

49C 


8.88433 

93.96 

2.520 

1275.37 

0. C 0 20545 

0.31895 

1.724 

0.00795 

1.15373 

0 . 8706 

500 


8.63933 

96.67 

2.521 

1263.97 

0.C0274C2 

0*01903 

1.734 

0.0063? 

1.35222 

0 .8606 

510 


8 * 4 1 D 2 5 

99.35 

2.513 

1291.82 

0.0026362 

0.01907 

1.744 

0.00866 

1.050 01 

0.8620 

520 


8.19537 

102.02 

2.507 

1299. CO 

0.0025414 

0.31919 

1.754 

0.00903 

1. 0 4949 

0.8531 

530 


7.99324 

104.67 

2.5C0 

1305.59 

3. 0024544 

D. 01931 

1.765 

0.00941 

1.04825 

C .0451 

54 0 


7.80261 

107.32 

2. 49 4 

1311.66 

Cl.QC 23743 

C. 31944 

1.776 

0.00970 

1.0 47u8 

0.0379 

55 0 


7.62239 

109.95 

2.488 

1317.26 

0.CC230GJ 

0.01956 

1.788 

C.01U15 

1.04598 

0.8315 

56 0 


7.45164 

112.57 

2.462 

1322.46 

0.0422316 

0.31971 

1.000 

0.01053 

1.04493 

0 .8257 

570 


7.26954 

115.19 

2.476 

1327.25 

3. 0C21677 

0.31965 

1. 812 

0.01091 

1.34394 

1.8204 

580 


7.13538 

117.83 

2.471 

1331. 77 

3. C J 21061 

0.02100 

1.024 

0.0112 8 

1 . 0 4 3 u 0 

0.6157 

59 0 


6.93850 

120.41 

2.465 

1335.96 

0 . 0 2C52 7 

0.32314 

1.637 

0.01166 

1.0 4210 

0,6114 

60 0 


6.6483 6 

123.02 

2.459 

1339.68 

O.tlC 19999 

0.02329 

1.85U 

0 . C 121 4 

1.1 4125 

0.8075 
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C-2a 


THERMODYNAMIC PROP-RTItS OF DXYGcN 


1400 PS I A ISOBAR 


TEMPERATURE 
OEG. P 


♦ 99.814 

10 0 
105 
110 
115 
120 
125 
130 
135 
1<*0 

145 
150 
155 
160 
165 
17 D 
175 
190 
185 
190 

19 5 
200 
2C5 
210 
215 
220 
225 
230 
235 
240 

245 
250 
255 
26 0 
26 5 
270 
275 
29 0 
295 
290 

295 

310 

32 0 

33 0 

34 0 
350 
360 
370 
380 

390 
40 0 
410 
420 
430 
440 
45 0 
460 
470 
480 

490 

500 

510 

520 

530 

540 

55 0 

56 0 
570 
590 

590 

630 


VOLUME ISOTHERM ISOCHORE INTERNAL 

DERIVATIVE DERIVATIVE ENERGY 

FT/LB CU FT-PSIA/16 PSIA/R GTU/LB 


0.31221 

2176.69 

0.31221 

2173.16 

0.01232 

2079. 93 

0.31243 

1989.36 

0.01255 

1901. 40 

0.01267 

1616. OQ 

0.01279 

1733.09 

0.01291 

1652.62 

0.01304 

1574.54 

0,01317 

1496.78 

0.31330 

1425.29 

0.31344 

1354.01 

0.01358 

1284.88 

0.01373 

1217.86 

0.31388 

1152.66 

G . 31403 

1089.66 

0 .31420 

1026.83 

0.01436 

969.65 

0.31454 

912.31 

0.31472 

856.74 

0.01491 

802.91 

0*01516 

750.76 

0.31531 

700. 25 

0.31553 

651.34 

0.31575 

603.99 

0.31600 

558.16 

C. 31625 

513.89 

0.31652 

471.09 

0.01682 

427.26 

0.01713 

387. 72 

0.31746 

350,22 

0.01785 

314.23 

0.01825 

279.60 

0.31870 

246.72 

a .01919 

215.32 

0.01976 

155.57 

0.92040 

157,49 

a. 02114 

131.19 

0.02202 

107.62 

0.32309 

66.22 

0.02441 

67.86 

0.03086 

35.54 

0.03732 

33.00 

0.04400 

36.46 

0.35008 

46.30 

0.05555 

54.50 

0.06055 

62.50 

0.06517 

70. 16 

a. 06953 

77.54 

3.07364 

84.57 

0.07758 

91.34 

0,06136 

97. 82 

0.08502 

104.07 

0.38857 

110.13 

0. 09203 

116.00 

0.09541 

121.71 

0.39872 

127.27 

0.10197 

132.70 

0.10516 

138.02 

0.10831 

143.22 

0.11141 

148.34 

0,11447 

153.36 

0.11749 

156.31 

0.12049 

163 .18 

0.12345 

167.99 

0.12639 

172.73 

0.12931 

177.43 

0.13220 

162.07 

0.13506 

166.67 

0.13793 

191.23 

0. 14077 

195.75 


316. 6 

-82.995 

318.2 

-92.923 

305.6 

-30.976 

293.4 

-79.022 

281.7 

-77.090 

2 70, 3 

-75.149 

259.2 

-73.211 

2 40.6 

-71.273 

2 36.3 

-69.336 

229.3 

-67.4P0 

216.7 

-65.464 

2C9.4 

-63.529 

2 00.5 

-61.592 

191.8 

-59.654 

183.5 

-57.714 

175.4 

-55.772 

167.6 

-53.827 

160.1 

-51.879 

152. 9 

-49.924 

145.9 

-47.964 

1 39. 1 

-45.996 

132.6 

-44.020 

126.2 

-42.C34 

120.1 

-40.036 

114.2 

-38.024 

t U 8 • 4 

-35.996 

102.9 

-33.948 

97.4 

-31.876 

91.6 

-29.757 

66.6 

-27.6Q6 

61.2 

-25.421 

76.3 

-23.198 

71.4 

-23.929 

66.2 

-10. 60S 

61.8 

-16.223 

56.7 

-13.760 

52.1 

-11.204 

47.3 

-8.535 

42.9 

-5.719 

38.3 

-2.717 

33.6 

0.506 

21.6 

11.546 

16.1 

18.910 

12.7 

24.892 

10.6 

29.6G9 

9.2 

33.504 

6.2 

36.672 

7.4 

39.60 3 

6. 8 

42.646 

6.3 

45.222 

5.9 

47.660 

5.5 

49.960 

5. 2 

52.227 

4.9 

54.393 

4.7 

56.497 

4.5 

58.549 

4.3 

60.557 

4.1 

62.526 

4.0 

64.462 

3.6 

66.368 

3.7 

66.248 

3.6 

70.106 

3.5 

71.943 

3.3 

73.762 

3.3 

75.566 

3.2 

77.355 

3.1 

79.131 

3.0 

80.696 

2.9 

82.652 

2.9 

84.399 

2.8 

86.137 


enthalpy 

E.'lTROPY 

6TU/LB 

BTU/L9-R 


-7S.831 

0 .52 33° 

-79.757 

0.50413 

-77 .78 2 

2 • 52 J4( 

-76.809 

0.54176 

-73.637 

0.55929 

-71.866 

0 .57507 

-65.896 

G. 59215 

-67 .926 

" .60 761 

-66 .956 

0.62247 

-63.986 

0.63660 

-62.016 

0.65063 

-6C .044 

C .66399 

-58.071 

0.67693 

-56.095 

P.60946 

-54.116 

C • 7 3 165 

-52.134 

0.71349 

-5u .147 

C .72501 

-48.154 

0.73624 

-4t, ,155 

0 . 74719 

-44.146 

0 .7579C 

-42 .132 

0.76638 

-40.105 

P. 77564 

-36 .066 

0 .78872 

-3b.:it 

C. 79062 

-33.941 

C. 00037 

-31.849 

P .01790 

-29.735 

G . 02740 

-27.594 

0 .83668 

-25.397 

0 . 04613 

-23.164 

0.05573 

-2L.890 

0 . 66511 

-18.572 

0 .87446 

-16.198 

0.06368 

-13.761 

0.89335 

-11.247 

0.00292 

-6.638 

0 .91267 

-5.917 

0 .92266 

-3.055 

0.93298 

-‘.‘.OlC 

0.94375 

3.268 

0.95515 

b .036 

0.96735 

19.547 

1.00934 

28 .566 

1.03804 

36.298 

1.06179 

42.591 

1.06069 

47 ,506 

1 ,09600 

52 .569 

1.10915 

56.779 

1.12069 

64 .67 C 

1.13107 

64.312 

1.14053 

67.772 

1.14930 

71.081 

1.15747 

74.266 

1.16515 

77.355 

1.17241 

80.356 

1.17931 

63.284 

1.18589 

86.150 

1.19219 

08 .961 

1.19824 

91.724 

1.20405 

94.446 

1.20967 

97.130 

1.21509 

99.781 

1,22034 

1C2.403 

1.22543 

104.998 

1.23037 

1C7 .570 

1.23518 

110.121 

1.23986 

112 .654 

1.24442 

115.169 

1.24088 

117.669 

1.25322 

120.156 

1.25748 

122 .631 

1 .26163 


C. 

C;; 

9TU / 

L 9 -R 

267 

0.395 

P.267 

0.395 

I . 26 2 

G.395 

0.258 

3.395 

■i . 254 

3 . 39-, 

0 . 251 

0.394 

j.247 

0.3Q4 

: . 24u 

0 .394 

C. 241 

3.394 

u. ?30 

0.394 

C.23 6 

0.394 

0 . 23 2 

0.394 

0.229 

0.395 

0.227 

0.395 

0. 224 

0 . 396 

0.222 

0.397 

0. 224 

0.398 

0. 217 

0.399 

G • 215 

G » 4 r 1 

3.213 

0.402 

a. 2 ii 

0.404 

0.209 

0.407 

0. 2C7 

0.409 

2 . 205 

0.412 

0. 2D3 

0.416 

j. 2Cv 

0.423 

0.196 

0.425 

0, 196 

0.430 

0. 200 

0 .442 

0. 198 

0.451 

3.197 

3.458 

0 . 19 6 

0.469 

0. 195 

0.461 

3 . 194 

0.493 

C . 193 

0.514 

0.193 

0.531 

0.193 

0 .559 

0. 194 

0.588 

0.194 

0.631 

3. 200 

0.667 

0.200 

0.741 

0 . 20 3 

0.924 

0.200 

0.651 

0. 193 

0 .693 

3 . 168 

0.574 

0.163 

0 .495 

0. 160 

0.442 

0. 177 

0 .404 

0. 174 

0.374 

U.172 

0.355 

0. 171 

0.338 

0. 169 

0.324 

0 . 166 

0.313 

0.167 

0.304 

0.166 

0.296 

?. 165 

0.290 

0.164 

0.284 

0. 164 

0 .279 

0 . 163 

0.274 

n . 162 

0 .270 

0 . 162 

0.267 

0. 161 

0.264 

0. 161 

0.261 

0. 160 

0.256 

0. 16 P 

0.256 

0 . 16 (j 

0.254 

3. 160 

0.252 

0.159 

0.251 

0 . 159 

0.249 

0.159 

C .248 

0.159 

0.247 


. TWO-PHASE BOUNDARY 


velocity 
OF SOUND 
FT /SEC 


3 866 
3863 
38C8 
3752 
3695 
3637 
3577 
3517 
3 456 

3393 

3 330 
3266 
3202 
3137 
3072 
3006 
2 939 
2 872 
2 805 
2 739 

2670 
2602 
2534 
2 466 
2397 
2328 
2259 
2188 
2 093 
2021 


1942 
1 867 
1790 
1705 
1629 
1537 
1452 
1359 
1272 
1173 

1079 

966 

809 
799 

810 
926 
844 
962 
879 

898 

915 

932 

948 

964 

979 

995 

1009 

1023 

1037 

1051 
1065 
10 78 
1091 
1103 
1 116 
1125 
1140 
1152 
1164 

1175 

1187 
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C-2a 


THERMODYNAMIC PROPERTIED OF OxYGtN 


1400 PSia ISOBAR 


TEMPERATURE 

OENSITY 

Y(OH/DV> p V(OP/OU> v -V(DP/OV) t 

DEG. fi 

L0/CU FT 

OTU/LB PSIA-CU FT/BTU P$IA 


* 99. 

814 81.92764 

221. 16 

14 .582 

170331.12 

100 

81.90035 

221.05 

14.574 

177982. 71 

105 

81.16703 

218.11 

14.354 

168821.39 

110 

80.43098 

215.13 

14 . L27 

160035.99 

115 

79.69192 

212.12 

13.894 

151526.33 

12 0 

78.94956 

209.06 

13.655 

143372.26 

125 

78.20358 

205.96 

13.411 

135533.97 

130 

77.45360 

202.82 

13.162 

128001,72 

135 

76.69925 

199.62 

12. 910 

120766.00 

140 

75.94008 

196.38 

12.655 

113017,45 

145 

75.17562 

193.03 

12.390 

107146.93 

15 0 

74,40533 

189.73 

12.138 

100745.41 

155 

73.62863 

1 86 . 32 

11.878 

94604.20 

16 0 

72.84467 

182.85 

11.617 

88714.73 

165 

72.05334 

179.31 

11.357 

83068.64 

170 

71.25323 

175.73 

11 . 097 

77657.83 

175 

70.44366 

172.03 

10 . 839 

72474.41 

150 

69.62363 

168.23 

10 .583 

67510.77 

185 

68.79203 

164.46 

10 .329 

62759.53 

19 0 

67.94762 

160.54 

10 . 078 

58213.63 

195 

67.08899 

156,54 

9.830 

53866.29 

200 

66.21457 

152.46 

9.586 

49711,09 

205 

65.32256 

148.29 

9.347 

45741.98 

210 

. 64.41393 

144.02 

9.111 

41953.23 

215 

63.47736 

139.65 

8.879 

38339.90 

220 

62.51919 

135.18 

0.652 

34997.18 

225 

61.53336 

130.62 

8.420 

31621.18 

230 

60.51634 

125.97 

8.206 

28508.71 

235 

59.45573 

122.39 

7.724 

25404. 16 

240 

58.36078 

117. 77 

7.485 

22627. 36 

245 

57.22367 

112. 99 

7 ,205 

23040.78 

250 

56.03735 

1 J0, 19 

5.953 

17608. «L 

255 

54.79367 

103.29 

6.693 

15320.44 

26 0 

53.48446 

90.24 

6 .389 

13195.93 

265 

52.09836 

93.32 

6.136 

11217.82 

270 

50.61971 

90 . 03 

5 . 795 

9393.39 

275 

49. 03092 

32. 77 

5.500 

7722.03 

280 

47.30 758 

77.23 

5.160 

6206.24 

285 

45 .41271 

71 . 97 

4.854 

4887.30 

290 

43.31210 

66.95 

4.434 

3734.39 

295 

40.96535 

61.35 

4.396 

2780.05 

300 

38. 3373? 

56.57 

3,813 

2332.2 J 

310 

32.40219 

49. 15 

3 .291 

1151.61 

320 

26. 79269 

46.63 

3.020 

884,24 

330 

22.72948 

47 . 54 

2.890 

074.64 

340 

19.96917 

49.88 

2.837 

924.48 

350 

18. JO 0 58 

52.7] 

2. 795 

901. C ) 

360 

16.51493 

55.70 

2 .76 3 

1032.22 

370 

15. 34344 

5 0.75 

2.731 

1376.82 

330 

14,30330 

61.81 

2.695 

1115.29 

390 

13.57990 

64.91 

2.681 

1148.47 

400 

12.09024 

67, 97 

2 .660 

1177.36 

410 

12.29352 

70.98 

2.641 

1202.23 

42 0 

11.76154 

73.% 

2.624 

1224. C5 

430 

11.28989 

76.89 

2.609 

1243.31 

440 

10.06551 

79.79 

2.595 

126G.37 

45 0 

10.40068 

82.65 

2.583 

1275.67 

460 

10.12937 

85 . 47 

2.572 

1289.17 

470 

9.80679 

98.26 

2.562 

1301 .39 

43 0 

9.50907 

91.02 

2.552 

1312.42 

490 

9.23304 

93. 73 

2 .544 

1322.43 

50 0 

8 . 9760 B 

96.46 

2.536 

1331.48 

510 

8.73603 

99.15 

2.529 

1339.76 

520 

8.51103 

131.82 

2.522 

1347.34 

530 

8.29951 

134,47 

2.515 

1354.33 

540 

8.10015 

107 . 11 

2.509 

1360. 71 

550 

7.91179 

109 . 74 

2.503 

1366.64 

560 

7.73341 

112.36 

2.497 

1372.13 

570 

7.56416 

114.98 

2.492 

1 377.22 

58 0 

7.40325 

117.59 

2 .486 

1381.97 

590 

7.35002 

120.20 

2.480 

1386.41 

6JD 

7.1C385 

122.81 

2.475 

1390.56 


(DV/DTWV 

Thermal 

VISCOSITY 

THERMAL 

DIELECTRIC 

f»anotl 

CONDUCTIVITY 


JIFFUSI VITY 

CONS T AnT 

NUMBER 

l/DEG. P 

BTu/FT-HP-R 

m/FT-st: 

SQ FT /HR 





X 10' 




3. Cu 17060 

0.11236 

43.606 

0 .00347 

1.57158 

5.5208 

0.0C17876 

0.11231 

43.453 

0.00347 

1.57136 

5.5037 

0. CG16102 

C. 11092 

39.562 

C .00346 

1.56547 

5 .1695 

0.0218339 

0 . 19945 

3 6 . C 56 

0. 00345 

1.55956 

4.6788 

0.00 16500 

0.10791 

32.096 

0.00343 

1.55365 

4.3271 

0.0310853 

3.13630 

30.340 

C. 00342 

1.54773 

4 ,b 1 0 2 

0.0019127 

0 . 10464 

27.481 

0.00340 

1.54179 

3.7246 

3.0019421 

0.10292 - 

25.166 

C. 00337 

1.53583 

3.4672 

0.CJ19731 

0 .13116 

23.C8J 

0 .00335 

1.52986 

3.2353 

0.CC2C061 

0.09935 

21.199 

0.00332 

1.52386 

3.0262 

0. P0 20411 

0 .09751 

19.502 

0.00329 

1.51703 

2.830C 

0.CC20769 

C. 09563 

17.972 

0.00326 

1.5 1178 

2.6665 

3.0421191 

0.39373 

16.592 

0.00322 

1.5 0569 

2.5162 

0.0b 21622 

G . U 9160 

15.347 

0.02319 

1.49956 

2.3794 

3.0C22086 

0.36985 

14.224 

0.00315 

1.49339 

2.2569 

0. C C 22587 

C. 08788 

13.209 

0*00311 

1.48716 

2.1474 

0.0023129 

0.08590 

12.293 

0.00306 

1.48089 

2.0499 

0.0123717 

0 . 0 6390 

ll.U6t> 

0.00302 

1.47454 

1 .9635 

0 . 0 v 24357 

0.00189 

10. 719 

0.00297 

1.46613 

1.6873 

0.CC25C57 

0.07985 

10.043 

0 .00292 

1.46164 

1.8206 

0 • 0 l 25 8 24 

0 .07786 

9.431 

0 .00287 

1.45505 

1.7629 

0.0026666 

0.07583 

6.8 77 

0.00282 

1.44037 

1.7136 

0.0027600 

0.07379 

6.370 

0. C027f 

1.44157 

1.6723 

3.CC28635 

C. 07176 

7.92] 

O.OG27C 

1.43465 

1.6386 

0.QC29787 

a. 06972 

7.50 7 

0.0P264 

1.42758 

1.6124 

1.0P31077 

P .06767 

7.131 

0.00256 

1.42035 

1.5936 

0.013252$ 

0.06562 

6.788 

0.00251 

1.41293 

1.5520 

0. Cb3417] 

0.16357 

6.474 

0.00244 

1.4C5J1 

1.5780 

0 * 0 u 36 0 75 

0*06150 

6.185 

0. 00234 

1.39739 

1.5985 

3. Ot 38266 

0. U5943 

5.92 3 

0.00225 

1.30925 

1 .6160 

0*Cb4C519 

0.05737 

5.718 

0 .0021 0 

1.3 8C82 

1 .6426 

O.CL 433C6 

0.05530 

5.522 

0.00211 

1 • 3 72 u 7 

1.6043 

0. PI-46593 

0. 05323 

5.324 

0.00202 

1.36294 

1.7 331 

J.CC5Q195 

C. 05115 

5. 123 

0.00194 

1.35336 

1.7782 

1.CC551C7 

0 . 34906 

4. “H 

0 . C C 1 8? 

1.343^8 

1.0556 

Q.Cu6b339 

0 . 04696 

4. 70 8 

0.00175 

1.33257 

1.9167 

0.0067497 

0.04483 

4.493 

a .00164 

1.32114 

2.0154 

3 ■ CO 76164 

0.34266 

4.269 

0 .03153 

1.3C880 

2.1185 

Q.C-07678 

C . 34393 

4.:37 

0.0014? 

1.29534 

2.2458 

0.0162605 

0.03938 

3.793 

0.00132 

1.28052 

2.3824 

3.4120004 

0 .33785 

3.539 

0.00125 

1.264L 9 

2.495C 

1.C144070 

0.33642 

3.275 

0.00116 

1.2 4587 

2.6533 

0.C187975 

0.03322 

2. 75o 

0.00111 

1.20538 

2.7597 

0 . C 18 2532 

0.02929 

2.351 

0.00128 

1.16795 

2.4595 

C. C 145715 

0. J2585 

2.106 

0.00164 

1.14133 

2.0314 

0. C115143 

0.02360 

1. 963 

0.00206 

1.12346 

1 .7201 

3.0094019 

0.02215 

1.875 

0.00248 

1.11067 

i .51 or 

0.0079400 

0.02119 

1.818 

0. 0 0 29 C 

1.10142 

1.3658 

3.006673’’ 

0.02349 

1. 779 

0.00331 

1.094G0 

1.2621 

3 . C C 60 559 

0.01999 

1.753 

0.00371 

1.08795 

1.1618 

0. P054629 

0.01965 

t.735 

0.00408 

1.08290 

1.1270 

0 • 0 C 49704 

0.01940 

1.723 

0.00445 

1.07656 

1 .0801 

3. CL457C0 

0.01922 

1.716 

0.00462 

1.07484 

1.0424 

3. OC 42376 

0.01911 

1.712 

0. 00516 

1.0 7154 

1.0109 

0.0039554 

0.01903 

1.711 

0.00554 

1.06661 

0.9644 

Q. 0037134 

0.01699 

1.712 

0.C059C 

1.06597 

0.9617 

3. Ob 35 034 

0.01898 

1.716 

0.00626 

1.06359 

0.9421 

3.0033194 

0.01900 

1.723 

0.0066 1 

1.06141 

0.9250 

0. 0C31567 

G. 01903 

1.727 

0.00697 

1.05942 

0 .9099 

0. Cb 30119 

0. 01908 

1.734 

0.00732 

1.05756 

0.8966 

3.0028020 

0.01914 

1.742 

0.00767 

1.05506 

0.8648 

0.0027648 

0.01922 

1.750 

0.00803 

1.05429 

0.6743 

0 . D 0 265 65 

C. 01925 

1.760 

0.00836 

1.05282 

0 .8674 

0. Cl 25616 

0.01936 

1.773 

0.00872 

1.05143 

0 .6581 

0.0024720 

0.31948 

1.783 

0.30909 

1.05013 

0 .0497 

0.0123911 

0.01961 

1.791 

0 .00945 

1.04691 

0.8422 

0.0C23157 

0.31973 

1. 60 2 

0.00961 

1.04775 

0 .8354 

0. C C 22456 

C .31987 

1.614 

a .oioie 

1.0 4666 

0 .8293 

0.0021808 

0.32300 

1.H25 

0 .01055 

1.04562 

0.6236 

0.0 U 21202 

0.02014 

1.830 

0.01091 

1.04464 

0.8189 

0.CC2C635 

0.32328 

1.850 

0.0112 0 

1.04370 

0.8144 

0.0020103 

0 . 02043 

1.062 

0.01165 

1 • 0 4 ? 8 1 

0.0104 


• Two-OHASE 30UNOART 
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C-2a 


THERMODYNAMIC PROPERTIES OF OXYGEN 


1450 PSIA ISOBAR 


TEMPERATURE VOLUME ISOTHERM ISOCHORE 

DERIVATIVE DERIVATIVE 
DEG. R CU FT/LB CU FT-PSIA/L8 PSIA/R 


INTERNAL 

ENERGY 

BTU/L9 


ENTHALPY 

BTU/LB 


ENTROPY 

BTU/LB-R 


BTU / LB -R 


99.884 

0.31220 

2179.74 

100 

0.01221 

2177.54 

105 

0.01232 

2084.36 

110 

0.01243 

1993.86 

115 

0.01254 

1905.97 

120 

0.01266 

1820.63 

12 5 

0.01278 

1737.79 

130 

0.01291 

1657.39 

135 

0.01303 

1579.38 

140 

0.01316 

1503.70 

145 

0.01330 

1430.28 

150 

0.01343 

1359.08 

155 

0.01357 

1290.04 

160 

0.01372 

1223.10 

165 

0.01387 

1158 .20 

170 

0.31403 

1095.30 

175 

0.01419 

1034.34 

180 

0.01435 

975.26 

185 

0.01453 

918.02 

19 0 

0.01470 

862. S6 

195 

0.01489 

808.83 

200 

0.31509 

756.79 

205 

0.31529 

706.40 

210 

0.01551 

657.62 

215 

0.01573 

610.41 

220 

Q. 31597 

564.73 

225 

0.01623 

520.58 

230 

0.01650 

477.93 

235 

0.01679 

434.18 

240 

0.31710 

394.63 

245 

0.31743 

357 .27 

250 

0.01780 

321.44 

255 

0.01819 

266.95 

26 0 

3 .31863 

254.24 

265 

0.01911 

223.03 

270 

0.01965 

193.41 

275 

0.02027 

165.46 

280 

0.92097 

139.23 

285 

0.02181 

115.69 

29 0 

0.02280 

94.20 

295 

0.02400 

75.57 

300 

0.02550 

60. 16 

310 

0.02966 

40.55 

320 

0.03538 

35.26 

330 

8.04163 

36.99 

340 

0.34750 

46.03 

350 

0.05284 

53. 9U 

360 

0.05774 

61.77 

370 

0.06227 

69.41 

380 

0.96653 

76.77 

39 0 

0.07055 

83.63 

400 

Q .07440 

90.61 

410 

0.07810 

97 . 14 

42 0 

0.08168 

103.44 

430 

0.08514 

109.55 

440 

0.08851 

115.47 

450 

0.39181 

121.23 

46 0 

0.09503 

126.84 

470 

0.09819 

132.32 

480 

0.10130 

137.66 

490 

0.10436 

142.93 

500 

0.10737 

146.09 

510 

0.11035 

153.15 

520 

0.11329 

156.14 

530 

0.11620 

163.05 

54 0 

0.11908 

167.69 

55 0 

0.12193 

172.66 

56 0 

0.12476 

177.41 

570 

0.12757 

182.09 

5ft 0 

0.13036 

186. 72 

590 

0.13313 

191 .31 

600 

0.13588 

195.87 


318.7 

-82.967 

-79.710 

318.4 

-82.942 

-79.664 

305.8 

-00.997 

-77.690 

293.6 

-79.054 

-75.717 

281.9 

-77.114 

-73.745 

270.5 

-75.175 

-71.775 

259.5 

-73.236 

-69.606 

248. 8 

-71.302 

-67.637 

236.5 

-69.367 

-65.666 

226.6 

-67.433 

-63.699 

219.0 

-65.499 

•61.929 

209.7 

-63.565 

-59.959 

200.7 

-61.631 

-57 .986 

192*1 

-59.696 

-56.012 

163.6 

-57.759 

-54.035 

175.7 

-55.620 

-52.054 

167.9 

-53.676 

-50.069 

160.4 

-51.932 

-46.078 

153.2 

-49.961 

-46.061 

146.2 

-46.025 

-44.077 

139.5 

-46.062 

-42.064 

133.0 

-44.091 

-40 .040 

126.6 

-42.110 

-30.004 

120.6 

-4Q.11 8 

-35.954 

114.6 

-36.112 

-33.667 

108.9 

-36.091 

-31.602 

1Q3.4 

-34.051 

-29.694 

97.9 

-31.990 

-27.561 

92.2 

-29.860 

-25.373 

87.2 

-27.741 

-23.150 

81. 8 

-25.569 

-20.666 

76.9 

-23.362 

-10.564 

72. 0 

-21.112 

-16.227 

67.0 

*18.613 

-13.611 

62.6 

-16.455 

-11.324 

57.5 

-14.026 

-6.749 

53. 0 

-11.512 

-6.071 

48.2 

-6.696 

-3.267 

44. D 

-6.153 

-0 .296 

39.5 

-3.246 

2.673 

34.9 

-0.153 

6.292 

3Q.9 

3.149 

9.995 

23.2 

10.311 

18.274 

17.5 

17.491 

26.992 

13.8 

23.600 

34.777 

11.4 

26.499 

41.253 

9.9 

32.546 

46.735 

6.7 

36.031 

51.534 

7.9 

39*132 

55.651 

7.2 

41.967 

59*629 

6.6 

44.601 

63.544 

6.2 

47.065 

67.062 

5.8 

49.453 

70 .424 

5.5 

51.726 

73.656 

5. 2 

53.921 

76.781 

4.9 

56.051 

79.617 

4*7 

56.126 

82.776 

4.5 

60.154 

65.670 

4.3 

62.141 

66.506 

4.1 

64.093 

91.292 

4. 0 

66.013 

94.033 

3.8 

67.907 

96.736 

3.7 

69.776 

99.405 

3.6 

71.624 

102.042 

3.5 

73.454 

104.653 

3.4 

75.266 

107.236 

3.3 

77.063 

109.602 

3.2 

76.647 

112.346 

3.1 

80.619 

114.872 

3.1 

82.361 

117.363 

3.0 

84.133 

119.679 

2.9 

85.675 

L22.363 


0.50347 

0.26 7 

0.395 

0.50393 

0.267 

0.395 

0.52319 

0.262 

0.395 

0.54155 

0. 258 

0.394 

0.55908 

0.254 

0.394 

0.57585 

0.251 

Q.394 

0*59193 

0.247 

0.394 

0.60737 

0. 244 

0.394 

0.62223 

0. 241 

0.394 

0.63655 

0.238 

0.394 

0.65037 

0 . 235 

0.394 

0.66373 

0. 232 

0.394 

0.67667 

0.229 

0.395 

0 .69920 

0. 227 

0.395 

0.70137 

0.224 

0.396 

0.71320 

0.222 

0.397 

0.72471 

0. 220 

0.397 

0.73592 

0.217 

0.399 

0.74667 

0.215 

0.400 

0.75756 

0.213 

0.402 

0.76802 

0.211 

0.404 

0.77827 

0. 20 9 

0.406 

0.78833 

0.207 

0.406 

0.79821 

0. 205 

0.411 

0.80793 

0.203 

0.415 

0.61752 

0 . 201 

0.419 

0.62699 

0 . 198 

0.423 

0.83636 

0. 196 

0.429 

0.84577 

0. 200 

0.440 

0.65513 

0.198 

0.449 

0.66446 

0. 197 

0.455 

0.87377 

0 . 196 

0.465 

0.66310 

0.195 

0.47 7 

0.69249 

0.194 

0.469 

0.90196 

0. 193 

0.508 

0.91159 

0.193 

0.523 

0.92142 

0.193 

0.549 

0.93152 

0. 193 

0.574 

0.94203 

0.194 

0.613 

0.95306 

0.199 

0.661 

0.96474 

0.199 

0.707 

0.97719 

0.200 

0.773 

1.00433 

0.201 

0.872 

1.03201 

0. 199 

0.842 

1.05596 

0. 194 

0.710 

1.07532 

0.189 

0.592 

1.09122 

0. 184 

0.511 

1.10475 

0.180 

0.454 

1.11656 

0. 177 

0.413 

1.12720 

0.175 

0.362 

1.13665 

0.173 

0.361 

1.14576 

0.171 

0.343 

1.15406 

0.170 

0.329 

1.16165 

0.168 

0.318 

1.16921 

C. 167 

0.306 

1.17619 

0 . 166 

0.300 

1.16264 

0.165 

0.292 

1.18920 

0. 165 

0.266 

1.19530 

0.164 

0.261 

1.20116 

0.163 

0.276 

1.20682 

0 . 162 

0.272 

1.21228 

0. 162 

0.266 

1.21756 

0. 161 

0.265 

1.22268 

0. 161 

0.262 

1.22765 

0. 160 

0.260 

1.23249 

0.160 

0.257 

1.23719 

0. 160 

0.255 

1.24178 

0.160 

0.253 

1.24625 

0.159 

0.252 

1.25061 

0 . 159 

0.250 

1.25488 

0. 159 

0.249 

1.25905 

0 . 159 

0.240 


• TWO-PHASE 90UN0ARY 


VELOCITY 
OF SOUNO 
FT/SEC 


3 86ft 
3 866 
3811 
3755 
3698 
3640 
3581 
3520 
3459 
3397 

3334 
3271 
3207 
3142 
3 077 
3011 
2945 
2 878 
2811 
2744 

2 677 
2609 
2542 
2474 
2406 
2337 
2269 
2200 
2105 
2034 

1955 

1882 

1805 

1723 

1648 

1559 

1476 

1385 

1302 

1205 

1115 

1038 

902 

831 
813 
818 

832 
849 
866 
882 

901 

917 

934 

950 

966 

982 

997 

1011 

1026 

1040 

1053 
1067 
10 80 
1093 
1106 
1118 
1131 
1143 
1155 
1166 

1178 

1189 
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C-2o 


T HE RHO DYNAMIC PROPERTIES OF OXYGEN 


145C PSIA ISOBAR 


TEMPERATURE 

OEUSITY 

V ( DH/O V) p 

V (QP/OU) v 

-V (OP/OVU- 

(OV/OTl/V 

THERMAL 

VISCOSI TY 

Thermal 

OIEIECTRIC 

pranotl 



r 



conductivity 


3IFFUSIVITY 

CONSTANT 

NUMBER 

0 EG . R 

LB/CU FT 

BTU/L0 

PSIA-CU FT/BTU PS I A 

l/OEG. R 

9 TU/FT-HR-R 

LB/FT-S£C 
X iff* 

SQ FT/HP 



* 99.8*4 

81.94033 

221.43 

14.580 

178608.39 

0. Ou 17642 

0.11239 

43.677 

0.C0347 

1.57169 

5.5273 

100 

81.92333 

221.36 

14.575 

178391.17 

0.0017847 

0.11236 

43.582 

0.00347 

1.57155 

5,5166 

105 

81.19104 

218.43 

14.355 

169231.61 

3.0016071 

0.11097 

39.683 

0.00346 

1.56566 

5.0015 

110 

80.45608 

215.47 

14 . 128 

160416.01 

0.0018305 

0.10951 

36. 17U 

0.00345 

1.55977 

4.6P00 

115 

79.71819 

212.47 

13.895 

151940.14 

0.0018552 

0.11797 

33.093 

0.00344 

1.55386 

4.3374 

120 

78.97706 

209.42 

13.656 

143787,94 

0.0018612 

C. 10637 

33.148 

0.00342 

1.54795 

4.3196 

125 

78.23239 

206.34 

13.412 

135951.52 

0. 0419066 

0.13471 

2 7.575 

0.0C34C 

1.542U2 

3.7336 

130 

77.40381 

203.21 

13.164 

126421.19 

0.0019376 

0 .11300 

25.255 

0.0033 8 

1.53607 

3.4756 

135 

76.73096 

200.03 

12. 912 

121187.40 

0.0019683 

0.10124 

23.164 

0.00335 

1.53011 

3. 2430 

140 

7 5.97339 

196.00 

12.657 

114240.81 

0.0u20009 

0.09946 

21.278 

0.00332 

1.52412 

3.0334 

145 

75.21064 

193.52 

12.40 0 

107572.28 

0.0020356 

0.09760 

19.577 

0.00329 

1.51611 

2.6446 

15 0 

74.44219 

190.16 

12 .141 

101172.82 

3.CC20727 

0.09573 

18.042 

0.00326 

1.512*17 

2 .6747 

155 

73.66747 

186.79 

11.881 

95033 .69 

0. OC 21124 

0.09383 

16.65 6 

0.00323 

1.50599 

2.5218 

ISO 

72.88584 

103.34 

11.621 

69146.32 

0.0021549 

0.09191 

15.410 

0.00319 

1.49988 

2.3846 

165 

72.09661 

179.02 

11 .361 

63502*38 

0. OC 220 06 

0.36996 

14.283 

0.00315 

1.49372 

2.2616 

170 

71.29099 

176.23 

11.102 

76093.76 

0.0022499 

0.08600 

13.265 

0 .00311 

1.48752 

2.1517 

175 

70.49213 

172.58 

10 .844 

72912.58 

0.0023033 

0.08603 

12.346 

0.0030 7 

1.48126 

2.0537 

180 

69.67504 

168.85 

10.589 

67951.21 

0.0023611 

0.00404 

11.516 

0.0030 3 

1.47494 

1 .9668 

185 

68.84666 

165.05 

10.336 

63292*28 

0.0024240 

0.08204 

10.766 

0.00298 

1.46055 

1.8931 

190 

68.00578 

161.16 

10 .086 

58658.74 

0 • OC 24927 

0.38003 

10.068 

0.00293 

1.46208 

1.8230 

195 

67.15103 

157.19 

9.840 

54313.79 

0.0025679 

0.07601 

9.474 

0.00266 

1.45553 

1.7647 

200 

66.28090 

153.14 

9.598 

50161.02 

0.0026505 

0.07599 

8.918 

0.00282 

1.44886 

1.7149 

205 

65.39365 

140.99 

9.360 

46194.35 

0.CC27417 

0.07397 

8.415 

0.00277 

1.44211 

1 .6729 

210 

64.48733 

144. 75 

9.126 

42406.14 

0. 0028427 

0.07194 

7.958 

0.00271 

1.43523 

1.6386 

215 

63.55970 

140 .42 

0.897 

36797.20 

0.0G29550 

0.06991 

7.543 

0.00265 

1.42620 

1.6117 

220 

62.60824 

135.99 

8.672 

35356.69 

0.0030805 

0.06787 

7.165 

0.00259 

1.42102 

1.5920 

225 

61.63003 

131.46 

8 .452 

32083.20 

0.0032214 

0.96586 

6.821 

0 .00252 

1.41366 

1.5795 

230 

60.62172 

126.66 

8.233 

26972.89 

0.0033803 

0.06380 

6.506 

0.00245 

1.40610 

1.5743 

235 

59.57181 

123.35 

7 .751 

25864.71 

0. 0035636 

0.06174 

6.216 

0.00236 

1.39826 

1.5932 

24 0 

58*48060 

116.77 

7 .515 

23061.45 

0. 0037761 

0.05969 

5.951 

0.00227 

1.19020 

1 .6106 

245 

57.36502 

114.06 

7.236 

20494.89 

0.0039906 

0.05764 

5.743 

0.00221 

1.36167 

1.6327 

250 

56.19467 

109.33 

6.989 

16063.13 

0.0042568 

0.05559 

5.550 

0.00213 

1.37323 

1 .6727 

255 

54.97010 

104.52 

6.732 

15773.67 

0.0045676 

0.05354 

5.354 

0.00204 

1.36423 

1.7187 

26 0 

53.68409 

99.57 

6.437 

13646.58 

0. 0049076 

0.05146 

5.156 

0.00196 

1.35482 

1 .7617 

265 

52.32650 

94. 75 

6.169 

11670.59 

0.0053642 

0.04942 

4.954 

0.00186 

1.34493 

1.8339 

270 

50*88360 

89. 55 

5 .856 

9041.26 

0 . 0 G 56456 

0.04735 

4. 748 

0.00176 

1.33448 

1 .8895 

275 

49*34060 

84. 46 

5.570 

6164.05 

0.0064980 

0.04526 

4.536 

0.00167 

1.32336 

1.9801 

28 0 

47.67748 

79 .05 

5 .235 

6638.05 

0.0072662 

0.04316 

4.319 

0.00156 

1.31144 

2.0694 

285 

45.86066 

73.97 

4.946 

5305.66 

3.0082637 

0.04118 

4.093 

0.00147 

1.29851 

2.1924 

29 0 

43.86666 

69.15 

4.536 

4132.16 

0. 009S647 

0.03974 

3.859 

0.00137 

1.26442 

2.3122 

295 

41.66317 

63.74 

4.212 

3148.39 

0.0110946 

0.03824 

3.617 

0.0013C 

1.26896 

2.4079 

30 0 

39.22217 

59.03 

3 . 94 0 

2359.60 

3.0130946 

0.03682 

3.366 

0.00121 

1.25199 

2.5444 

310 

33.71966 

51.38 

3.417 

1367.25 

0. 0169746 

0.03374 

2.666 

0.00115 

1.21429 

2.6694 

32 0 

28.26076 

48.01 

3 .10 7 

996.36 

0.0175470 

0.03015 

2.457 

0.00127 

1.17767 

2.471C 

330 

24.02182 

48.23 

2.959 

936.54 

0.0147121 

0.02677 

2.169 

0.00157 

1.14975 

2.3885 

340 

21.05303 

50.16 

2.081 

969.00 

0.0118053 

0.02438 

2.C26 

0.00195 

1.1 3046 

1.7741 

350 

18 .92345 

52.61 

2.831 

1020.01 

0 .0096677 

0.02280 

1.926 

0.00236 

i.t 1677 

1.5540 

36 0 

17.31981 

55.70 

2 . 794 

1069.89 

0.0081561 

0.02174 

1.662 

0.00276 

1.10653 

1.4007 

370 

16.05996 

58.67 

2.759 

1114.69 

0.0070466 

0.02097 

1.810 

0.00316 

1.0 9653 

1.2904 

380 

15.03144 

61.69 

2.721 

1153.94 

0.0061973 

0.02040 

1.787 

0.00355 

1.09203 

1.2053 

39 0 

14.17377 

64.75 

2.706 

1186.25 

0.0055776 

0.02002 

1.766 

0.00391 

1.06663 

1.1466 

400 

13.44059 

67.79 

2.676 

1217.07 

0.0050584 

0.31973 

1.751 

0.00428 

1.06203 

1.0 955 

410 

12.80349 

7 0.79 

2.661 

1243.73 

0.0046502 

0.01953 

1.742 

0.30463 

1.07804 

1.0567 

420 

12.24346 

73.76 

2 .644 

1266.52 

0.0043051 

0.01939 

1.736 

0.00499 

1.07454 

1.0235 

43 0 

11.74513 

76.70 

2.628 

1286.66 

0.0040133 

0.01930 

1.734 

O.OD534 

1.07144 

0.9956 

440 

11.29755 

79.59 

2.613 

1304.53 

0.0037635 

0.01925 

1.734 

0.00569 

1.06865 

0.9717 

450 

10.89232 

82.45 

2 .600 

1320.47 

0.00 35470 

0.01922 

1.736 

0.00603 

1.06614 

0 .9511 

46 0 

10.52291 

8 5.27 

2.589 

1334.75 

0.0033577 

0.01922 

1.740 

0.00638 

1.06365 

0.9331 

470 

10.16413 

66.07 

2.578 

1347.58 

0.0031906 

0.01925 

1.745 

0.00673 

1.06175 

0.9173 

480 

9.87179 

90.83 

2.569 

1359.16 

0.0*30420 

0.01929 

1. 752 

0 .0070 7 

1.05982 

0.9034 

490 

9.58250 

93.56 

2.560 

1369.66 

0.0029089 

0.01934 

1.759 

0.00742 

1.05803 

0.8910 

500 

9.31345 

96.27 

2.552 

1379.20 

0.0027890 

0.01941 

1.767 

0.00776 

1.05637 

0.8600 

510 

9.06226 

96. 96 

2.544 

1387.91 

0.0026803 

0.01943 

1.776 

0.00808 

1.05482 

0.8727 

52 0 

8.82704 

101.63 

2.537 

1395.09 

0. 0C25814 

0.01954 

1.765 

0.00644 

1.05338 

0.6630 

530 

6.60605 

104.26 

2.531 

1403.21 

0.0024908 

0.01965 

1.795 

0. 00879 

1.05202 

0 .8542 

54 0 

8.39786 

106.92 

2.525 

1409.96 

0. 0024076 

0.01977 

1.805 

0.00914 

1.0 5074 

0.6464 

550 

6.20130 

109.55 

2 .519 

1416.20 

0. 0023308 

0. 31989 

1.81b 

0 .0095 C 

1.94953 

0 .0393 

56 0 

8.01524 

112.17 

2 .513 

1421.98 

0. 0C22597 

0.02002 

1.627 

0.00985 

1.0 4839 

0.8330 

570 

7.03676 

114.79 

2.507 

1427.36 

0.0021937 

0.02015 

1. 839 

0.01021 

1.04731 

0.6272 

58 0 

7.67107 

117.40 

2 .501 

1432.36 

0.0021321 

0.32029 

1.651 

0.01057 

1.04628 

0 .8220 

590 

7.51143 

120.01 

2.496 

1437 . C4 

0.0020746 

0.02343 

1.06 3 

0.01092 

1.34530 

0.8174 

600 

7.35921 

122.62 

2.490 

1441.42 

3.0020206 

0.32057 

1.075 

0.01126 

1.0 4437 

P .8131 


• two- phase boundary 
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C-2a 


r HERMOOT NAMIC PPOPiRTItS OF OXYGlN 


1530 PSI4 IS08AP 


TEMPERATURE 

VOLUME 

ISOTmERH 

15 OChORE 

INTERNAL 

ENTHALPY 

Entropy 

0... C; 

velocity 



derivative 

derivative 

ENERGY 



S' 

of SOU NO 

3 EG . R 

CU FT/LB 

CU FT-PSIA/LB 

PSIA/R 

BTU/L \ 

bTU/LB 

BTU/LB-R 

3TJ / J -R 

FT/SEC 


♦ 99.954 

U. 01220 

21S2 . 73 

310.7 

-92.979 

-79.59P 

0.50354 

0.267 

0.399 

3 870 

130 

0.31220 

2131.91 

31*. 6 

-02.961 

-79.572 

0.50373 

(“.26? 

0.396 

3861 

135 

0.01231 

2030.79 

3 06. 0 

-01.010 

-77.590 

0.52299 

: . 262 

0.395 

3*14 

110 

0.01243 

1990 . 35 

293.9 

-79.376 

-75,625 

0.54134 

U . 258 

0 . 394 

3759 

115 

0.01254 

1910 .52 

2 8 2 . 1 

-77.137 

-73.654 

0.55*86 

0. 255 

0.3 94 

3702 

120 

0.31266 

1525.25 

270. 7 

-75.20 J 

-71.6*4 

0.57563 

r . 25i 

0.394 

3643 

125 

0.3127* 

1742.48 

259.7 

-73.265 

-69.715 

0.59170 

0 . 247 

0.394 

3564 

130 

0.01290 

1662 .15 

249. 1 

-71.330 

-67.747 

0.60714 

0.244 

0.394 

3524 

135 

0.01303 

1504.21 

2 30. 0 

-69,399 

-66.779 

D.6220C 

0 .241 

0.394 

3463 

mo 

0.01316 

1500.63 

220.0 

-67.465 

-63.011 

9.63631 

0. 230 

C .394 

34C1 

145 

0.01329 

1435.26 

219.2 

-65.534 

-61.042 

0.65 J12 

3.225 

0.394 

3 33* 

150 

0.01343 

1364, 14 

210.0 

-63.602 

-59.073 

0 .66340 

0.232 

0.394 

3275 

155 

0.01357 

1295.18 

201.0 

-61.670 

-57.902 

0.67640 

0.229 

0.394 

3211 

160 

0.31371 

1220.32 

192.4 

-59.737 

-55.929 

0.66693 

0.227 

0.395 

3146 

165 

0.013*6 

1163.51 

104. 0 

-57.00 3 

-53.953 

0 .79109 

0.224 

C .395 

3 00 1 

17 0 

0.01402 

1100. 70 

1 76. 0 

-55.967 

-51.974 

0.71291 

0.222 

0.396 

3016 

175 

0.01419 

1039. *3 

160.2 

-53.92* 

-49.990 

0 . 72440 

0.220 

0.397 

2950 

14 0 

0.31434 

940.05 

L6O.0 

-51.985 

-40.OC2 

0.73561 

0 . 218 

0.390 

2 604 

1*5 

0.01451 

923.73 

153. 5 

-53.034 

-46.0C7 

0.74654 

0. 215 

0.400 

2*17 

190 

0.01469 

060.35 

146.6 

•44.066 

-44 .005 

0.75722 

0.213 

0.401 

2751 

195 

0.01409 

014. 73 

139. * 

-46.127 

-41.995 

0.76767 

3. 211 

0.403 

2604 

200 

0.01507 

762.03 

133.3 

-44.160 

-39.974 

0.77790 

C . 209 

0.405 

2617 

205 

0. U529 

712.53 

12 7. 0 

-42.165 

-37.942 

0.70794 

0.207 

0 .400 

2550 

21 0 

0.01549 

663,07 

121.0 

-40.190 

-35.096 

0.797*0 

0.205 

0.411 

2402 

215 

Q. 31571 

616.75 

115. 1 

-30.190 

-33.634 

0.80751 

0.203 

0 .414 

2415 

220 

0.01595 

571.24 

109.4 

-36.144 

-31.754 

0.81707 

0.231 

0.410 

2347 

225 

0.31620 

527,22 

103. 0 

-34.152 

-29.653 

0.92651 

0 . 199 

0.422 

2279 

230 

0.01647 

494 .72 

94.5 

-32.100 

-27.526 

0.83565 

0 . 196 

0.427 

2211 

235 

0.31675 

441. 33 

92.7 

-33.303 

-25.347 

0.04522 

0.200 

0.438 

2116 

240 

0.01736 

401. 50 

47.4 

-27.573 

-23.135 

0.95454 

0 . 198 

0.447 

2046 

245 

0.01739 

364.27 

42.4 

-25.715 

-2C .664 

0.06382 

0. 197 

0.453 

1969 

25 0 

0.01775 

320.53 

77.5 

-23.523 

-16.593 

0.07307 

0.196 

0.462 

1*96 

25 5 

0.31013 

294.22 

72.7 

-21.290 

-16.253 

0.0*234 

0 . 195 

0.474 

1021 

260 

0.01956 

261.67 

67.7 

-19.312 

-13 .057 

0.69165 

0 . 194 

0.485 

1741 

265 

0.01903 

230.65 

63.4 

-16.660 

-11.394 

0.90103 

0,193 

0.503 

1667 

270 

Q.J1956 

201.14 

55.4 

-14.202 

-6.65C 

0.91354 

a. 193 

0.517 

15*0 

275 

0.32015 

173.31 

53.9 

-11.007 

-6.211 

P.92323 

0.193 

0.540 

1499 

2*0 

a .J2092 

147.14 

49.2 

-9.243 

-3.46P 

0.93014 . 

0 . 193 

0.562 

1409 

2*5 

0.02161 

123.63 

45. 0 

-6.560 

-0.554 

0.94041 

0. 193 

0.597 

1330 

290 

0.32253 

102.05 

43.7 

-3.736 

2.521 

0.95112 

0. 190 

0.640 

1236 

295 

0.32364 

03.19 

36.2 

-0.753 

5.415 

0.96236 

0. 190 

0.679 

1149 

300 

0.02500 

67. 33 

32.3 

2.409 

9.352 

0.97427 

0 . 199 

0.735 

1074 

310 

0.02*67 

45.94 

24. 7 

9.225 

17.149 

0.99996 

a .200 

0.626 

937 

320 

0.33376 

35.17 

10.4 

16.164 

25.559 

1.02653 

C . 199 

0.025 

057 

330 

0 .33954 

43.02 

14. 0 

22.347 

33.330 

1.05046 

0.194 

0.720 

029 

340 

0.34517 

46.12 

12.3 

27.399 

39.945 

1.07022 

0.189 

0.606 

829 

350 

0.05037 

53.56 

10.5 

31.509 

45.579 

1.09655 

0.165 

0.525 

849 

36 0 

0.05515 

61.24 

9. 3 

35.186 

50.506 

1. 13044 

0 . 101 

0.466 

855 

370 

0.35959 

6*. 79 

0.3 

38.379 

54.926 

1.11256 

0.176 

0.423 

870 

3*0 

0.06375 

76. 12 

7.6 

41.285 

56.993 

1.12341 

0. 175 

0.390 

666 

390 

0.36769 

93.23 

7,0 

43.977 

62.760 

1. 13325 

0.173 

0.360 

904 

400 

0.07146 

90.01 

6.5 

46.509 

66.357 

1.14231 

a .172 

0.340 

920 

410 

0.0750* 

96.54 

6*1 

46.917 

69.770 

1.15074 

0.170 

0.334 

937 

42 0 

0.07*57 

102.99 

5.7 

51.224 

73.046 

1.15*64 

0.169 

0.322 

953 

430 

C. 00195 

109.33 

5.4 

53.449 

76.211 

1 . 16600 

0.160 

0.311 

969 

44 0 

0.00524 

115.00 

5.1 

55.6C5 

79.241 

1.17314 

0.167 

0.303 

964 

450 

0.00445 

120.00 

4.9 

57.702 

02.271 

1.17906 

0 . 166 

0.295 

999 

46 0 

0.09159 

126.46 

4.7 

59.751 

05.192 

1.1*620 

0.165 

0.209 

1014 

47 0 

0.39467 

131.98 

4.5 

61.756 

00.053 

1.19243 

0.164 

0 .263 

1 C 2 * 

4 9 D 

0.09770 

137.30 

4.3 

63.724 

9u .061 

1.19035 

0. L63 

0.278 

1042 

49 0 

0.10060 

142 .68 

4.2 

65.659 

93.624 

1.20404 

0.163 

0.274 

1056 

50 0 

0.10361 

147.07 

4.0 

67.566 

96.345 

1.20954 

0. 162 

0.270 

1C69 

510 

0.10651 

152.90 

3.9 

69.447 

99.G31 

1.21466 

0. 161 

0.267 

1092 

520 

0. 10937 

150.00 

3.9 

71.306 

101 .601. 

1.22001 

0. 161 

0.264 

1 0 95 

530 

0.1122C 

162 .95 

3.6 

73.145 

104,309 

1.22501 

0. 161 

0.261 

11C* 

54 0 

0.115QG 

167.63 

3.5 

74.966 

196.906 

1.22907 

C. 163 

0.259 

1121 

550 

0.11777 

172 .65 

3.4 

76,772 

109.4*5 

1.23460 

0 . 16 C 

0.257 

1133 

560 

0.12052 

1 77 .42 

3.3 

70.563 

112.040 

1.23920 

0. 16 m 

0 .255 

1145 

570 

0.12325 

192.13 

3.3 

40.342 

114.577 

1.24369 

0 . 159 

C.253 

1157 

5*0 

0.12596 

196.43 

3.2 

02.110 

117. 096 

1.24006 

0.159 

C .251 

1 169 

590 

0.12*66 

191.42 

3.1 

03.069 

119.601. 

1.25236 

0.159 

a .250 

1101 

600 

0.13133 

196.01 

3.3 

05.618 

122.096 

1.25655 

0 . 159 

0.249 

1192 
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C-2a 


THERMODYNAMIC PROPERTIES OF OXYGEN 


1500 PSIA ISOBAR 


temperature 

(DENSITY 

VtDH/OVL, 

VOP/OU) 

-v (OP/av> T 

(OV/DTl/V 

thermae 

VISCOSITY 

THERMAL 

DIELECTRIC 

PRANOTL 




v 


CONDUCTIVITY 


3IFFUSIVITY 

constant 

NUMfeER 

0 EG . R 

L8/CU FT 

0TU/LB 

PSIA-CU FT/BTU PSIA 

l/DEG. R 

0TU/FT -HR-R 

lb/ft-s^c 

X 10° 

SO FT/ HP 



* 99.954 

81.95301 

221.71 

14,578 

178885.44 

0.0017816 

0.11242 

43.749 

0.00347 

1.57179 

5.5337 

100 

81.94627 

221.63 

14,576 

178799.31 

0.0C17818 

0.1124C 

43. 711 

0.00347 

1.57173 

5.5295 

105 

81.21501 

218.76 

14.356 

169641.49 

9. 0 o 100 39 

0.11102 

39.805 

0.00346 

1.56585 

5 .0935 

ua 

80.48113 

215.81 

14.129 

160829.66 

0.0018272 

0.10956 

36.284 

0.00345 

1.55997 

4.7011 

115 

79.74439 

212.82 

13.896 

152353.53 

0. CC 185 16 

0.10803 

33.11J 

0.00344 

1. 55407 

4.3478 

120 

79.00449 

209.79 

13.657 

144203.23 

0. CC 16773 

0.10643 

30.249 

0 .00342 

1.54816 

4.1255 

125 

78,26112 

206.72 

13.414 

136368.63 

Q. Cl 19144 

0.13478 

27.67} 

0.C034C 

1.54224 

3.7426 

130 

77,51394 

203.60 

13 .165 

128840.17 

0.0019331 

0 .10307 

25.344 

0 .00 33 8 

1.5 3631 

3.4840 

135 

76. 76257 

200.43 

12 .914 

121608.29 

0. 0*19635 

0.1J132 

23.248 

0.00335 

1.53036 

3.2508 

140 

76.00658 

197.22 

12.659 

114663.63 

0* C 0 19957 

0.09952 

21.357 

0.00333 

1.52438 

3**406 

145 

75.24553 

193.96 

12.402 

107997.06 

3.C0203CD 

0.09769 

19.651 

G .00331 

1.5 1838 

2.8513 

150 

74.47891 

190 .64 

12 .144 

101599.60 

0* OC20666 

0.09583 

18. 113 

0.00327 

1.51235 

2.6636 

155 

73.70615 

187.26 

11 .884 

95462.49 

0 . CC 21057 

C. 09393 

16.725 

0.0032? 

1.5 C629 

2.5275 

160 

72.92663 

183.83 

11 .624 

89577.19 

0.0 C 21477 

0.39202 

15.472 

0.00321 

1.5 0 020 

2.3890 

165 

72.13968 

180.33 

11 .365 

83935.34 

0.QD21927 

0 .09008 

14.342 

0 . P 0 3 1 f 

1.49406 

2.2664 

170 

71.34453 

176.76 

11 .10 7 

78528.85 

0.0022413 

0.08812 

13.321 

0.00312 

1.48787 

2. 1560 

175 

70.54034 

173.13 

10 . 85 0 

73349.83 

0 . C C 229 39 

0.08615 

12.399 

0.00308 

1.48163 

2 .G57* 

ISO 

69.72617 

169.42 

10.595 

68390.66 

O.OC235C6 

0.08417 

11.566 

0.GQ3O3 

1.4 7534 

1 .9702 

185 

68.90096 

165,64 

10 .343 

63643.97 

0.0U24125 

0.08218 

10.814 

0.00298 

1 .4 6897 

1 .8930 

19 0 

68.06355 

161.78 

10.09 5 

59102.69 

0.0024796 

0.08018 

10.133 

0.00294 

1.46253 

1.8254 

19 5 

67.21263 

157.84 

9.850 

54760.04 

0 • 0 C 255 36 

C. 07817 

9.517 

0.0026° 

1.456J0 

1.7666 

20 0 

66.34671 

153.81 

9.609 

50609.59 

0 • C 0 26345 

0.07616 

8.959 

D, 0026 3 

1 .44938 

1.7162 

205 

65.46412 

149. 70 

9.372 

46645.25 

0.0027237 

0.07414 

8.454 

0.00278 

1 .4 42b5 

1 »b 7 36 

210 

64,56300 

145.49 

9.141 

42861.37 

3* C 6 28223 

Q. 37212 

7.995 

0.00272 

1.43580 

1.6387 

215 

63.64119 

141.19 

3.914 

39252.74 

0 • C C 29318 

Q. 07010 

7.578 

0.00266 

1.42882 

1.6110 

220 . 

62.69627 

136.79 

8 .692 

35814.68 

0.0030540 

C. 06807 

7.199 

0 * 0 026 C 

1.42168 

1 .5905 

225 

61.72547 

132.30 

8.475 

32543.15 

0.0031908 

0.06605 

6.854 

0.00253 

1.41430 

1.5771 

230 

60. 7256C 

127.74 

8.263 

29434.80 

0 . C 0 33448 

0.06402 

6.538 

0.0024? 

1.4C68B 

1 .5709 

235 

59.06607 

124.29 

7.777 

26323.59 

0.CC35212 

0.06198 

6.248 

0.00237 

1.39911 

1 .5082 

240 

58.61421 

119. 76 

7.544 

23533.62 

0.0637294 

0.05994 

5.982 

0.00229 

1.39113 

1 .b04* 

245 

57.50362 

115.12 

7.267 

20946.68 

0.0039324 

0.05791 

5.768 

0.00222 

1.38289 

1.6233 

25 0 

56.34852 

110.46 

7.024 

18514.94 

0.0 C 41 867 

0.05588 

5.577 

0.0021 4 

1.37UJ6 

1 .6616 

25 5 

55.14225 

105.71 

6.770 

16224.16 

0.0044809 

3.05384 

5.383 

0 . 002C6 

1.36549 

1.7049 

26 0 

53.87793 

100.87 

5.483 

14097.99 

0.0648034 

Q .051B1 

5.187 

0.00198 

1.35623 

1 .7464 

26 5 

52.54693 

96.14 

6.239 

12119.82 

0.0052282 

0.04977 

4.988 

G .00188 

1.34653 

1.8134 

270 

51.13708 

91 .06 

3.914 

10285.51 

0.0056731 

0.04773 

4. 786 

0.00181 

1.33631 

1 .8645 

275 

49.63581 

86 .69 

5.637 

8602.41 

0.0062712 

Q. 34568 

4.579 

0 .0017 C 

1.32548 

1 .9481 

280 

48.32677 

60.80 

5.305 

7066.82 

0.0U69554 

0.0436? 

4.367 

0.00162 

1.31394 

2.0254 

285 

46.27863 

75.89 

5.031 

5721.35 

3.0678647 

0.04154 

4.147 

0.0015C 

1.3C148 

2.1453 

29 0 

44.37643 

71.24 

4.630 

4528.81 

0.GC89764 

0.04011 

3.921 

0.00141 

1.2 88*1 

2.2515 

295 

42.29350 

66.00 

4 . 319 

3518.33 

0.0102859 

0 . D 3862 

3.688 

0.00135 

1.27337 

2.3339 

300 

40.00739 

61.38 

4.056 

2693.58 

0.0119739 

0*03721 

3.449 

0.00127 

1.25743 

2.4524 

310 

34. 87809 

53.61 

3.537 

1602.43 

0.0154033 

0.03422 

2.971 

a .00119 

1.22216 

2 .5814 

320 

29.62522 

49.57 

3.199 

1130.89 

0 • C 166382 

0.03090 

2.559 

0.30126 

1.18675 

2.4590 

330 

25.28899 

49. 09 

3.024 

111 1 2 » 1 0 

0.0146623 

0.02763 

2.273 

0. 00152 

l.t 58G5 

2.1317 

340 

22.13899 

5 0.62 

2 .92 9 

1021.03 

0.0120096 

0.02514 

2.094 

0.00107 

1.13749 

1.0229 

350 

19.85437 

53. 02 

2.870 

1J63.44 

0.0* 98963 

0.32345 

1.982 

0.00225 

1.12274 

1.5962 

360 

18.13298 

55.77 

2 . 826 

1110.42 

0.0083530 

0. 32230 

1.90 8 

0.00264 

1.11171 

1.4348 

370 

16. 78370 

58.66 

2 . 788 

1154.55 

0.0672094 

0.02145 

1.857 

0. 0030 2 

1.1031? 

1.3184 

380 

15.68559 

61.62 

2.748 

1194. C5 

3.0663327 

0 • Q 2363 

1.822 

0 . 00 34 C 

1.09616 

1.228? 

390 

14.77250 

64.65 

2.731 

1229.14 

0.0056882 

3.3234C 

1.797 

0.00376 

1.09040 

1.1662 

490 

13.99428 

67.66 

2.701 

1259.63 

0.0051497 

0.02008 

1.780 

0.00412 

1.0 8550 

1.1120 

410 

13.31984 

70.64 

2.682 

1285.86 

0.0647274 

0.01985 

1.768 

0.00446 

1.00127 

1.0711 

42 0 

12. 72815 

73.60 

2.663 

1309*50 

0.0643708 

0.01969 

1.761 

0.00481 

1.177b? 

1 .036? 

430 

12. 20265 

76.53 

2.646 

1330.45 

0.0040696 

0.0195 7 

1.757 

0.00515 

1.0 7429 

1.0060 

44 0 

11.73147 

79.42 

2.631 

1349.08 

0.0638124 

0.01950 

1. 756 

0.0P549 

1.07135 

0.9817 

450 

11.30551 

32.23 

2.618 

1365.72 

0.0035897 

0.01946 

1.75 7 

0.00503 

1.06070 

0.9600 

46 0 

10.91771 

85.13 

2.606 

1380.64 

0.0033952 

0.01945 

1.76J 

0.00617 

1.06630 

0 .941? 

470 

10.56249 

87 . 89 

2.595 

1394.06 

0.0*32238 

0.31946 

1.764 

0.00650 

1.06409 

0 .9247 

480 

10.23535 

90.65 

2.585 

1406.18 

0.0630715 

0.01949 

1.773 

0.00684 

1.06207 

0.9101 

490 

9.93263 

93.39 

2.576 

1417.17 

0. CO 29353 

0.01954 

1.776 

0.00718 

1.06G19 

0.097? 

530 

9.65134 

96. 1J 

2.568 

1427.17 

0.CO28127 

0.01960 

1.784 

C .00751 

1.05046 

0 .0857 

510 

9. 38895 

98. 78 

2 .560 

1436.29 

0. CL 27317 

0.01961 

1.792 

0 .00783 

1.05684 

0.8781 

520 

9.14337 

101. 45 

2.553 

1444.65 

ll.OC 26006 

0.01971 

1.801 

0.00817 

1.05552 

0.8679 

530 

8.91281 

104. U 

2.546 

1452.34 

0.0*251 65 

0.31982 

1.813 

0.10851 

1.35390 

0.8508 

540 

8.69575 

106.75 

2.54 0 

1459.42 

0.0024237 

0.01993 

1.82 3 

0.00886 

1.05257 

0.8506 

55 0 

8.49088 

109.37 

2 . 534 

1465.97 

0. 0023456 

0.02005 

1 . 831 

0.0092C 

1.05131 

0.343? 

56 0 

8.29707 

111.99 

2.523 

1472.04 

0. 0 G 22734 

0.02017 

1.841 

0.00955 

1.0 5012 

0.8366 

570 

8.11333 

114.61 

2.523 

1477.68 

0. 0022063 

0 » 0 2 0 3 C 

1.852 

0.00990 

1.14899 

0.3306 

590 

7.93879 

117.22 

2.517 

1482.95 

c:2iu35 

0.02043 

1.864 

0.01024 

1.14792 

9.825? 

59 0 

7.77271 

119.82 

2.512 

1487. 66 

0.0020854 

0.02357 

1.07b 

0.01059 

1.04690 

0.8203 

600 

7.61440 

122.43 

2.506 

1492.47 

3.C620307 

0.32371 

1.888 

0.01094 

1.94593 

0.8159 
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C-2a 


THERMODYNAMIC PROPERTIES OF OXYGEN 


1600 PSIA ISOBAR 


TEMPERATURE 

VOLUME 

ISOTHERM 

ISOCHORE 

INTERNAL 

ENTHALPY 

ENTROPY 

°V 

c p 

VELOCITY 



DERIVATIVE 

DERIVATIVE 

ENERGY 





OF SOU NO 

OEG. R 

CU FT/L8 

CU FT-PSIA/LB 

PSIA/R 

STU/L8 

8TU/L8 

0TU/LB-R 

BTU / 

LB -R 

FT/SEC 

• 100.09* 

0.01220 

2188.86 

318.7 

-82*963 

-79.3*9 

0.59370 

0.267 

0 .395 

367* 

105 

0.01231 

2Q97.6* 

306.4 

-61.059 

-77.413 

0.52256 

0.263 

0.39* 

3820 

110 

0.012*2 

2007.32 

294.3 

-79.120 

-75.4*1 

0.5*092 

0.259 

0.39* 

3 765 

115 

0.01253 

1919.62 

282.5 

-77.16* 

-73.471 

0.556*3 

0.255 

0.39* 

3706 

120 

0.01265 

1834.48 

271.2 

-75.250 

-71.503 

0.57519 

0.251 

0.394 

3650 

125 

0.01277 

1751 .84 

260.2 

-73.318 

-69.535 

0.59125 

0. 246 

0.393 

3591 

130 

0.01289 

1671.65 

249.5 

-71.387 

-67.566 

0.60666 

0.2*4 

0.393 

3531 

135 

0.01302 

1593.85 

239.3 

-69.458 

-65.602 

0.62152 

0.2*1 

0.393 

3*70 

1*0 

0.01315 

1518.39 

229.3 

-67.530 

-63.635 

0.63562 

0.238 

0.393 

3409 

1*5 

0.91328 

1*45.20 

219.7 

-65.602 

-61.669 

0.6*963 

0.235 

0.393 

3346 

150 

0.013*1 

1374.23 

210.5 

-63.675 

-59.701 

0.66297 

0.232 

0.39* 

3283 

155 

0.01355 

1305.42 

201.6 

-61.7*8 

-57.732 

0.67560 

0.230 

0.39* 

3220 

160 

0.01370 

1236.73 

192.9 

-59.620 

-55.762 

0.66639 

0.227 

0.39* 

3156 

165 

0.01385 

1174.09 

184.6 

-57.891 

-53.789 

0.70053 

0.225 

0.395 

3091 

17 0 

0.01*00 

1111.45 

176.6 

-55.960 

-51.813 

0.71233 

0.222 

0.396 

3026 

175 

0.01*16 

1050.76 

168.9 

-54.027 

-49.833 

0.72361 

0.220 

0.396 

2961 

18 0 

0.01*32 

991 . 97 

161.4 

-52.091 

-47.6*6 

0.73*99 

C.218 

0.397 

2695 

185 

0 .01**9 

935.02 

154.2 

-50.151 

-45.656 

0.7*590 

0.216 

0.399 

2 829 

190 

0.01*67 

879.86 

1*7.3 

-46.206 

-43.861 

0.75655 

0.21* 

0.400 

2763 

195 

0.01*85 

626.45 

1*0.6 

-46.256 

-41.856 

0.76697 

0.212 

0.402 

2697 

200 

0.0150* 

774.75 

13*. 1 

-**.298 

-39.6*1 

0.77717 

0.209 

0.40* 

2631 

205 

0.0152* 

724. 70 

127.6 

-42.332 

-37.816 

0.76716 

0.207 

0.406 

2565 

210 

0.015*5 

676.27 

121.6 

-40.356 

-35.778 

0.79700 

0.205 

0.409 

2498 

215 

0.01567 

629.43 

115.9 

-38.369 

-33.725 

0.60666 

0.203 

0.412 

2432 

220 

0.01591 

564.14 

119.3 

-36.366 

-31.655 

0.81616 

0.201 

0.416 

2366 

225 

0.01615 

5*0.39 

104.6 

-34.351 

-29.566 

0.62556 

0. 199 

0.420 

2299 

230 

0.016*1 

*96.15 

99.5 

-32.316 

-27.45* 

0.63*6* 

0. 196 

0.42* 

2233 

235 

0.01669 

*54.63 

93.7 

-30.236 

-25.291 

0.6*41* 

0.200 

0.43* 

2139 

2*0 

0.01699 

415.12 

68.9 

-26.132 

-23.096 

0.85336 

0.199 

0.4*3 

2070 

2*5 

0.01731 

378.11 

63.5 

-25.998 

-20.669 

0.66257 

0.197 

0.4*6 

199* 

25 0 

0.01765 

342.68 

76.7 

-23.63* 

-16.60* 

0.87172 

0.196 

0.457 

192* 

255 

0.01803 

338.57 

74.0 

-21.635 

-16.29* 

0.66067 

0.195 

0.467 

1851 

260 

0.018*3 

276.28 

69.1 

-19.396 

-13.93* 

0.69003 

0.19* 

0.477 

1775 

26 5 

0.01888 

245.60 

6*. 6 

-17.109 

-11.516 

0.69925 

0.193 

0.492 

1703 

270 

0.01937 

216.29 

59.9 

-14.767 

-9.027 

0.90655 

0. 193 

0.504 

1619 

27 5 

0.01992 

188.67 

55.7 

-12.362 

-6.458 

0.91796 

0. 192 

0.524 

15*3 

28 0 

0.02055 

162.64 

50.9 

-9.66* 

-3.796 

0.92757 

0.192 

0.5*1 

1*55 

285 

0.02126 

139.14 

*7.0 

-7.307 

-1.009 

0.937*4 

0*192 

0.570 

1362 

290 

0.02208 

117. 44 

* 2.6 

-4.621 

1.920 

0.9*763 

0. 197 

0.605 

1293 

295 

Q.Q230* 

98.19 

36.5 

-1.610 

5.016 

0.95621 

0. 197 

0.63* 

1212 

30 0 

0.02*18 

61.62 

3*. 7 

1.131 

6.295 

0.96923 

0. 197 

0.677 

11*0 

310 

0.02716 

57.46 

27.4 

7.397 

15.4*3 

0.99266 

0. 196 

0.750 

1005 

320 

0.03122 

45.59 

21.4 

13.698 

23.1*9 

1.01712 

0.197 

0.777 

912 

330 

Q. 03611 

43.62 

17.0 

20.00* 

30.703 

1.0*036 

Q. 19* 

0.722 

867 

3*0 

0.0*118 

47.43 

1*. 0 

25.256 

37.459 

1.06056 

Q.190 

0.629 

85* 

350 

0.0*60* 

53.69 

11.9 

29.693 

*3.332 

1.07759 

0. 166 

0.5*9 

857 

360 

0.05Q57 

60.79 

10.4 

33.505 

*6.468 

1.09212 

0. 182 

0.467 

666 

370 

0.95*81 

66.05 

9.3 

36.671 

53.106 

1.10*76 

0.179 

0.441 

661 

380 

0.05880 

75.24 

8.4 

39.919 

57.339 

1.11607 

0. 176 

0.406 

895 

390 

0.06257 

62.28 

7. 6 

*2.728 

61 .266 

1.12627 

0 . 17* 

D.361 

913 

400 

0.06618 

89.10 

7.2 

45.356 

64.962 

1.1356* 

0.172 

0.359 

927 

410 

0.06963 

95.69 

6.7 

47.6*4 

66.47* 

1.1*431 

0.171 

0.3*4 

9*4 

*20 

0.07297 

102.08 

6. 3 

50.219 

71.836 

1.152*2 

0. 170 

0.330 

959 

*30 

0.07620 

108.18 

5.9 

52.50* 

75.060 

1.16005 

0.166 

0.319 

97* 

4*0 

0.07934 

114.22 

5.6 

54.712 

78.216 

1.16727 

0.167 

0.309 

989 

450 

0.08240 

120.10 

5.4 

56.656 

61.269 

1.17*12 

0. 166 

0.301 

1004 

*60 

0.08539 

125.83 

5.1 

56.9*5 

64.2*5 

1.16066 

0.165 

0.294 

1019 

*70 

0.08832 

131.43 

4.9 

60.967 

67.155 

1.16692 

C. 16* 

0.286 

1033 

48 0 

0.39120 

136.91 

4. 7 

62.967 

90.009 

1.19293 

0. 16* 

0.283 

1047 

490 

0.09*03 

142.28 

4.5 

64.952 

92.612 

1.19671 

0.163 

0.276 

1061 

50 0 

0.09682 

147.55 

4. 4 

66.865 

95.571 

1.20*20 

0.162 

0.274 

1074 

510 

0.09957 

152.72 

4.2 

66.790 

98.291 

1.20967 

0.162 

0.270 

1087 

520 

0.10228 

157. 82 

4.1 

70.671 

100.975 

1.21*66 

0.161 

0 .267 

1101 

53 0 

0.10497 

162. 84 

3. 9 

72.530 

103.629 

1.2199* 

0. 161 

0.264 

1113 

5*0 

0.10762 

167.79 

3.8 

74.369 

106.255 

1.22*65 

0.160 

0.261 

1126 

55 0 

0.11025 

172.68 

3.7 

76.191 

106.656 

1.22962 

0.160 

0 .259 

1139 

56 0 

0.11286 

177.51 

3.6 

77.997 

111.435 

1.23427 

0.159 

0.257 

1151 

570 

0.115** 

182.29 

3.5 

79.790 

113.993 

1.23679 

0. 159 

0.255 

1163 

580 

0.11801 

187.02 

3.4 

81.570 

116.53* 

1.24321 

a. 159 

0.253 

1175 

590 

0.12056 

191,70 

3.3 

63.3*0 

119.056 

1.24753 

0. 159 

0.252 

1107 

600 

0.12309 

196.35 

3.3 

85.100 

121.568 

1.25175 

0. 159 

0.250 

1190 
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THERMO DYNAMIC P ROPE R T I f s -jF ^XYGCN 


I6C-0 °S I A ISOBAR 


TEMPERATURE DE'lSI T Y 
OEG, P LB/CU FT 


* ICO, 

.094 81.978J0 

105 

91.26279 

no 

80.53106 

115 

79. 79560 

120 

79. J5914 

125 

78.31836 

130 

77.57393 

135 

76. 3255G 

1*4 0 

76 . J7266 

145 

75. 31497 

150 

74. 55194 

155 

73.78305 

160 

73.00770 

165 

72.22524 

170 

71.43494 

175 

70.63601 

150 

69. 82754 

135 

69.00856 

150 

68.17796 

195 

67. J3449 

200 

66.47678 

205 

65.60328 

210 

64.71224 

215 

63.30166 

220 

62.86938 

225 

61.91281 

230 

' 60.92909 

235 

59. 90936 

240 

56.95913 

245 

57.77304 

250 

56.64649 

255 

55.47408 

26 0 

54.24977 

265 

52.96697 

270 

51.61634 

275 

50.18655 

230 

48.67277 

285 

47.04040 

290 

45.29664 

29 5 

43.39636 

30 0 

41. 35416 

310 

36. 32238 

32 0 

32. J2799 

130 

27 .69106 

340 

24.28261 

350 

21.7222? 

36 0 

19. 77390 

37Q 

18.34651 

390 

17.00775 

390 

15.96163 

4(10 

15.11133 

410 

14. 36094 

420 

13.70485 

430 

13. 12362 

44 0 

12.60416 

450 

12.13585 

46Q 

11.71055 

47Q 

11.32184 

490 

10.96456 

490 

10.63456 

500 

10.32839 

510 

10. J4323 

52 0 

9.77666 

530 

9.52674 

540 

9.29169 

55 0 

9.07006 

56 0 

9.96059 

570 

8.66217 

590 

9.47384 

59 0 

6.29475 

60 0 

8.12415 


VlOH/ JV) p 

V ( D P / 0 U > v 

-V (OP/OV^ 

BTU/Lu 

PEIA-DU FT/BTU PSIA 

222.25 

14 .574 

179438 .92 

219.41 

14.358 

170463.21 

216 . 48 

14 .131 

161651.84 

213.52 

13.698 

153170.29 

210.51 

13 .661 

1 45*; 32 . 46 

207.47 

13.416 

137231.5.1 

204. 3d 

13 . 169 

129676. 7 J 

231.24 

12.917 

12244 8.5 ) 

198.06 

12 .663 

115537.63 

194.83 

12.406 

108844.37 

191.54 

12 .149 

102451.29 

168.20 

11 . 890 

96318.:: 9 

164. 81 

11 .631 

90436.74 

161-34 

11 .373 

64798.94 

177.82 

11-115 

79396.53 

174.22 

10 .660 

74221 .65 

170.56 

10 .607 

69266.66 

166.83 

1G .357 

64524.21 

163. Cl 

10.111 

59967.21 

159.12 

9. 866 

55646.67 

155.15 

9.630 

51502.74 

151.09 

9.397 

47542.73 

146. 94 

9.169 

4J763.14 

142.70 

6.947 

40156.72 

136.37 

8.731 

36724.72 

133.95 

9.519 

33456.99 

129.46 

6.311 

30352.05 

126.15 

7.826 

27236.49 

121.71 

7 .600 

24433.83 

117.19 

7 .326 

21844.51 

112 .66 

7.092 

19411.54 

108 .05 

6.642 

17117.54 

103.40 

5.574 

14967.89 

98.83 

5.334 

13CQ8.5J 

93.96 

5.023 

11164. C9 

69.22 

5 . 761 

9469.14 

84.13 

5.434 

7916.13 

79.50 

5.167 

6545.4 J 

75.19 

4.601 

5318.51 

70 .22 

4.514 

4261.36 

65.79 

4.262 

3375.23 

5 7.99 

3 .760 

2116.65 

53. 02 

3.389 

1460.22 

51.29 

3 . 165 

1207.92 

51. 59 

3.032 

1151.76 

53. 73 

2 .953 

1166,39 

56.15 

2.695 

1201 .98 

58.83 

2.646 

1241.62 

61.65 

2.805 

1279.62 

64.59 

2. 783 

1314.98 

6 7. 53 

2.749 

1346.41 

70.48 

2 .732 

1374.1 7 

73.42 

2.702 

1396 .9 7 

76.29 

2.68 4 

1419.65 

79.17 

2 .66 6 

1439.59 

82.01 

2 . 653 

1457.46 

84.83 

2.640 

1473.53 

87.62 

2.626 

1486.03 

90 . 37 

2.618 

1501.15 

93. 10 

2.606 

1513. C6 

95.81 

2.600 

1523.92 

96.49 

2.592 

1533.64 

101.15 

2.585 

1542.94 

103.60 

2.578 

1551.31 

106.43 

2.572 

1559. C3 

109.06 

2.566 

1566.18 

111.67 

2.560 

1572.62 

114.28 

2.554 

1576 .99 

116.86 

2.549 

1584.75 

119.48 

2 . 544 

1590.1 4 

122. C 6 

2.539 

1595.19 


lOV/OT^/V 

T n£ R *1Al 
CDNOjCTIVITY 

VISCOSIT 

J/CcC. P 

3TU/PT-HP-R 

4 8/ F T-Sc. 
X 1C" 

0 ♦ C l 177 63 

C. 11247 

43.993 

J.Od 17977 

C. 11113 

43.04s 

0 . C l 10 2 [' 5 

C. 10967 

36.613 

3.0418445 

0 .10815 

33.125 

3.0016697 

0.10657 

30 .451 

3.0118962 

0.14492 

2 7.BSU 

Q. Ol 19243 

0. 14 322 

25.523 

0 • C 0 19541 

C .13146 

23. 416 

0. C 0 19654 

0 . 3 996 9 

21.516 

0.0420189 

0.09767 

19.803 

3. G42C546 

0.3960? 

10.253 

0. C C 20927 

0 .39414 

16.657 

3. 0121335 

0.39223 

15.597 

0.0 121772 

0.09031 

14.463 

0. 0422243 

0.30036 

13.433 

3.0022752 

0.0 6640 

12.505 

0.0023302 

0 .36 444 

11.667 

0. C423859 

0.38246 

10.909 

0.0 l - 24548 

0.39047 

10.223 

0 • C 0 25257 

0.37640 

9.603 

0.0126034 

0.07646 

9.041 

0.0026666 

0.37448 

8.532 

0.0027629 

0 .37246 

8 • G7u 

0.002667? 

0 .37347 

7.55-j 

0.0030030 

0.06847 

7.268 

0. Ol 31323 

0.06646 

6.920 

0.0032771 

0.05446 

6.60? 

3.0034406 

0.06244 

6.310 

0. 0036366 

0*06043 

6.043 

0. 0436226 

0.05643 

5.817 

3.0040561 

0.0564? 

5.629 

0 • 0 u 43 2 0 7 

0.05443 

5.439 

0.0046136 

0.05244 

5.248 

3. C L 49626 

C. 05345 

5.354 

0.0 J 536 77 

0.04046 

4.853 

0.0156774 

0*04647 

4.65 9 

0.0464275 

0.04449 

4.456 

J.CC71736 

0.34246 

4.247 

3.0060423 

0.04192 

4. J34 

1.0490352 

0.03936 

3.017 

0.1102657 

0.01799 

3.695 

3.01294C1 

0.03512 

3.153 

0. 01 46474 

C. 03215 

2.751 

0.0140725 

0.02916 

2.441 

3. 0121334 

0.32661 

2.231 

O.C1C2146 

0.02474 

2. D94 

0.0486750 

0.02141 

2.002 

0.0074941 

0.32242 

1.939 

0 . 0 u 65 796 

0.02169 

1.094 

0 . C u 58937 

0.02117 

1.662 

0 . 0053206 

0.02077 

1.63 9 

B.OC468L1 

0.02349 

1.823 

O.OC 44669 

0.02327 

1.612 

0.0041779 

0 . 0201 ? 

1.005 

0.0039063 

0.02002 

1.001 

0.4036714 

C. 01995 

1.799 

0.0134674 

C . 0 1 991 

1.603 

0.4032677 

0 .01990 

1.60? 

0. 0031264 

0.01991 

1.006 

O.OL 2966? 

0 .01993 

1.611 

0. 0 C 26565 

3.01996 

1.619 

0.0427431 

0.01997 

1.625 

0.0026383 

0.02006 

1.632 

0.0425427 

0.02016 

1.841 

0.0024551 

0.02026 

1.650 

0.0023743 

0.02037 

1.059 

0.0422996 

0.02046 

1.669 

0. 04 22307 

0.02160 

1.660 

0.0G 21664 

0.02073 

l • 89 ip 

0.0021065 

0. J2Q65 

1. 901 

0.0020504 

0.32096 

1.913 


thepmal 

dielectric 

FPANDTl 

DIFFUSIVITY 

constant 

NUMBER 

SCI FT/HP 



0.00348 

1.5 7 1 69 

5.5467 

Cl . 00347 

1-56624 

5.1179 

0 .C0346 

1.56037 

4.7235 

0.CC344 

1.5 5449 

4.3686 

0.10342 

1 .54660 

4 « L 4 0 9 

0.07341 

1.54270 

3.7606 

0.00336 

1.53679 

3.50C7 

0 • GO 336 

1.63Pa5 

3.2664 

0.0C333 

1.52490 

3.1551 

C. 0031P 

1.5 1893 

2.6647 

0.00 32 7 

1.51293 

2.6932 

D. 00324 

1.50690 

2.5369 

0 .C032C 

1.5 0 08 3 

2.400? 

0.00317 

1.49473 

2.2759 

0.00313 

1.48650 

2.1646 

0.0030 9 

1.46230 

2.C652 

0. 00304 

1.4 7612 

1.9769 

0.0030C 

1.46980 

1.6969 

0.00295 

1.46341 

1.830? 

0.00290 

1.45693 

1.7704 

0.00265 

1.45037 

1.71 09 

0.00279 

1.44371 

1.6753 

C .00274 

1.43693 

1 .6391 

0 .00268 

1.43003 

1.6100 

0.00262 

1.42299 

1.5879 

0.00256 

1.41578 

1.5727 

0.00249 

1.41840 

1.5644 

0.00240 

1.40076 

1 .5790 

0.00232 

1.39295 

1.5933 

0.00226 

1.36489 

1.6056 

0 .0021 8 

1.37656 

1 .6410 

0 . 0021 ( 

1.36793 

1.6795 

0*00203 

1.35695 

1.7186 

0.0019? 

1.34959 

1.7760 

0.00196 

1.33976 

1.82C0 

0.00177 

1.32946 

1.0923 

0.00169 

1.31857 

1.9496 

0.00158 

1.30690 

2.0526 

0 .00149 

1.29446 

2.1511 

0.0014? 

1.29112 

2.2130 

0.QC136 

1.26681 

2.3053 

0.00127 

1.23545 

2.4246 

0.00129 

1.20286 

2.3921 

0.00146 

1.1 7389 

2.175? 

0.00174 

1.15145 

1.8999 

0.00206 

1.13479 

1.6721 

0 .00243 

1.12223 

1.4994 

0.00279 

1.11244 

1.3726 

0.0031 4 

1.10455 

1.2 749 

0.00346 

1.09604 

1.2052 

0.00363 

1.09264 

1 .1450 

0.00415 

1.0 8761 

1.1013 

0 .00449 

1.0 6369 

1.0602 

0.00461 

1.06004 

1.0290 

0.00514 

1.07680 

1.0 016 

0.00546 

1.07387 

0.9779 

0.00576 

1.0 7122 

0.9574 

0. 00610 

1.06681 

0.9394 

0.00642 

1.06659 

0.92J6 

0.00674 

1.06454 

3 .90 95 

0.00716 

1.06264 

0 .8970 

0.00736 

1.0 6068 

0.6066 

0.00769 

1.05923 

0.6 776 

0.00602 

1.05769 

0.8677 

0.00634 

1.05624 

0.8569 

0.00667 

1.05487 

0.8509 

0.0090C 

1.05356 

0.8437 

0.0093? 

1.05236 

0 .0373 

0.00966 

1.05120 

0.3314 

0.00999 

1.05010 

C.0251 

0.01032 

1.04906 

0.8214 


• TMO-PMASE 10UN0ARY 
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C-2a 


T ME RMO 0 Y N AH I C PROPERTIES OF OXYGwN 


1 70 C PS I A ISO0AP 


TEMPERA TURE 
DEG. P 


VOLUME ISOTHERM I50CHORE INTERNAL 

DERIVATIVE DERIVATIVE rNERG Y 

CU FT/LB GU FT-PSIA/L6 PSIA7R 1TU/L0 


100.234 

0.01219 

2194. 93 

310. 8 

-82.946 

105 

0.01230 

2106.47 

3G6. 9 

-81.099 

11 D 

0.01241 

2016.27 

294.7 

-?9.1b4 

115 

G. 01252 

1920.69 

2 03.0 

-77.231 

12 0 

0.01264 

1043.68 

271.6 

-75.30 3 

125 

0.01276 

1761.18 

260.6 

-73.371 

130 

0.01208 

1601.12 

250.0 

-71.444 

135 

0.01301 

1603.46 

239.7 

-69.510 

140 

0.01313 

1520.13 

229. 0 

-67.594 

145 

0.01327 

1455.09 

220.3 

-65.670 

150 

0.0134G 

1304.27 

211.0 

-63.740 

155 

0.01354 

1315.62 

242. 1 

-61.025 

160 

0.01366 

1249.09 

193.5 

-59.902 

165 

0.01363 

1104.61 

105.2 

-57.970 

170 

0.01390 

1122.15 

177.2 

-56.052 

175 

0.01414 

1061.63 

169.5 

-54.12 5 

19 0 

0.01430 

1003.02 

162.0 

-52.195 

185 

0.01447 

946.26 

154.9 

-50.262 

190 

0.31464 

091.29 

147.9 

-40.325 

195 

0.01462 

030.09 

141.3 

-46.302 

200 

0. 01501 

706.59 

134.0 

-44.433 

205 

0.01521 

736.76 

120.6 

-42.477 

210 

0.01542 

600*56 

122.6 

-40.511 

215 

0.31564 

641,94 

1 16. B 

-30.536 

220 

0.01506 

596.90 

111.2 

-36.540 

225 

0.01610 

553.39 

1C5. 7 

-34.566 

230 

0.31636 

511.41 

100.5 

-32.527 

235 

0.01663 

460.07 

94. 7 

-30.465 

240 

0.01692 

420.59 

89.9 

•20.302 


249 
25 0 
255 
2&0 
255 
270 
275 
200 
205 
290 

295 

300 

310 

320 

330 

340 

350 

36 0 

37 0 
300 

390 
40 0 
410 
420 
430 

44 0 

45 0 

46 0 
470 
40 0 

490 
500 
510 
520 
530 
540 
55 0 
560 
570 
55 0 

590 
6l> 0 


0.01723 

0.01756 

0.01792 

0.01031 

0.31674 

0*01921 

0.01972 

0*02030 

0.02095 

3.02170 

0.02255 
0.02354 
0.32604 
0.32930 
0.03349 
0.03797 
0. 04243 
0.04670 
0.05072 
0.05452 

0.05014 

0.06159 

0.06490 

0.36009 

0.07110 

0.07410 

0.07710 

0.07996 

0.30275 

0.35550 

0.08020 
C. 09085 
C .39347 
C. 39506 
0.19061 
0.10114 
0.10164 
0.10612 
0.10057 
0.11101 

0.11343 

0.11504 


391.76 
356.56 
322 .66 
290.59 
260.21 
231.00 
203.64 
177.75 


04.6 

79.9 

75.2 
70.5 

66.2 

61.4 
57.3 

52.5 


-26.271 

-24.133 

-21.964 

-19.760 

-17.515 

-15.222 

-12.076 

-10.470 


154.24 

40. 0 

-7.900 

132.42 

44.7 

-5.404 

112.03 

40.6 

-2.727 

95.77 

36.9 

0.049 

69.59 

29. 0 

5.903 

54.51 

23.0 

11.997 

49.04 

19.1 

17.919 

50.25 

15.7 

23.241 

54. 96 

13.4 

27.049 

61.20 

11.6 

31.045 

60.00 

10.3 

35.372 

74.92 

9. 3 

30.557 

81 .02 

0.5 

41,479 

00.59 

7.9 

44.203 

95. 16 

7. 3 

46.771 

101.57 

6.9 

49.216 

107.01 

6.5 

51.560 

113.03 

6.1 

53.021 

119.59 

5.0 

56.011 

125.39 

5. 5 

50.141 

131 .G5 

5.3 

60.219 

136.59 

5.1 

62.252 

142.03 

4. 9 

64.247 

147 .36 

4.7 

66.2CS 

152 ,6u 

4.5 

60.135 

15? .76 

4. 4 

70.030 

162. 04 

4.3 

71.916 

167.06 

4.1 

73.773 

172 .01 

4. 0 

75.611 

17 7 .70 

3.9 

77.433 

102 .54 

3. 0 

79.239 

187.33 

3.7 

01.031 

192 . H 

3.6 

82.812 

196.73 

3.5 

04.582 


ENTHALPY ENTROPY Cy C 5 

BTU/ie BTU/LB-P 3TU / L3 -R 


-79.100 

0 .50305 

-77.226 

0.52217 

-75 .257 

0 .54u5C 

-73.200 

0.55801 

-71.321 

0.57475 

-69.355 

0.59001 

-67.389 

0.63622 

-65.424 

0.62105 

-63 .459 

C. 63534 

-61.495 

0.64913 

-59.529 

0.66246 

-57.563 

0.67535 

-56.595 

0.60785 

•53.624 

0.69997 

-51.651 

0.7H75 

-49.675 

0. 72321 

-47 .694 

0.73437 

-45.700 

0.74526 

-43.715 

0.75509 

-41.715 

0.76620 

-39.707 

0.77645 

-37.600 

0.70642 

•35.650 

0.79621 

-33,614 

0.03503 

-31.554 

0.01530 

-29.476 

0.02464 

-27.377 

0. 03306 

-25.230 

0.84309 

-23.055 

0.05225 

-20.047 

C. 86135 

-10.604 

0.87342 

-16.322 

0.07945 

-13.995 

0. 06049 

-11.616 

0.09756 

-9.176 

0.90660 

-6.666 

0.91509 

-4.000 

0.92521 

-1.304 

0.93475 

1.426 

0.94452 

4.372 

0.95459 

7.459 

0. 96 4 9 7 

14*101 

0.90674 

21.246 

1.00943 

20.462 

1.03163 

35.194 

1.05174 

41.207 

1.06916 

46.544 

1.08422 

51.337 

1.09735 

55.721 

1.10905 

59.700 

1.11960 

63.590 

1. 12925 

67.20P 

1.13017 

70 .649 

1.14640 

73.966 

1.15429 

77.172 

1.16166 

ec .201 

1.16665 

03.311 

1.17531 

06.270 

1.10167 

89.167 

1. 1877? 

92.011 

1.19363 

94.007 

1.19926 

97.560 

1.23474 

101.276 

1.21001 

102.950 

1.21512 

1C5.611 

1.22008 

100.236 

1.22409 

110.037 

1.22950 

113.417 

1.23415 

115.977 

1.23060 

118.520 

1.24295 

121.047 

1.24719 


: . 26 7 

3.395 

G.283 

0.394 

3.259 

0.394 

. .255 

0.394 

; . 25i 

0.393 

C.240 

0.393 

1 .244 

0.393 

3.241 

0.393 

3.238 

0.393 

C. 235 

0.393 

0.233 

0.393 

G .230 

3,393 

0 .227 

u.394 

0.225 

0.394 

0.223 

0.395 

3.220 

0.396 

0. 218 

0.397 

0.216 

0.390 

3.214 

0.399 

G.212 

0.401 

0.210 

0.403 

G.2O0 

0 .405 

0.206 

0.407 

0.203 

0.410 

0.201 

0.413 

C. 199 

0.417 

0.197 

0.421 

0. 200 

0.431 

a. 199 

0.439 

0.197 

0.444 

3 . 196 

0.452 

0. 195 

0.461 

0. 194 

0.470 

0. 193 

0 .403 

0. 193 

0 . 494 

0.192 

0.511 

0. 192 

0.523 

0 . 192 

0.549 

0 . 196 

0.577 

0.195 

0.601 

0.196 

0.634 

0 . 196 

0.694 

0.196 

0.727 

0. 193 

0.705 

0. 190 

0.636 

0.106 

0.566 

0. 103 

0 .505 

0. 100 

0.457 

0.177 

0.420 

0.175 

0.393 

0.173 

0.370 

0.172 

0.353 

0.173 

0.330 

0.169 

0.326 

0.160 

0.316 

a. 167 

0.307 

a. 166 

0.299 

0.165 

0.293 

0 . 164 

D.207 

0 . 163 

0.282 

0. 162 

G .277 

C. 16 2 

0.273 

0. 161 

0 .270 

0.161 

0.267 

«. 16C 

C .264 

0. 16 0 

0.261 

0 . 159 

0.259 

0. 15 9 

0.257 

3. 159 

0.255 

0. 159 

0 .253 

0 . 150 

0.252 


• TWO-PHASE BOUNDARY 


VELOCI TY 
OF SOUNC 
FT7SEC 


3 870 
3826 
3771 
3714 
3657 
3590 
3530 
3478 
3416 

3354 

3292 

3229 

3165 

3101 

3036 

2971 

2906 

2041 

2776 

2710 
2645 
2500 
2514 
2 449 
2304 
2319 
2254 
2161 
2094 

2019 

1951 

1079 

1007 

1737 

1656 

1504 

1498 

1430 

1345 

1260 

1199 

1060 

969 

910 

S04 

879 

804 

094 

907 

922 

936 

952 

966 

902 

996 

1010 

1024 

1038 

1052 

10 66 
1C0O 
1093 
1106 
1119 
1132 
1144 
1157 
1169 
1101 

1193 

1204 
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C-2 a 


THERMOOYNAmIC properties of oxygen 


1700 PSIA ISOBAR 


TEMPERATURE DENSITY 
OEO. R LB/CU FT 


BTU/L0 PSIA-3U FT/BTU PSIA 


* 100. 

234 02.50352 

222.03 

10-5 

01.31035 

220 .06 

110 

00.50077 

217.16 

115 

79.84850 

214.22 

120 

79.11351 

211.24 

125 

76.37529 

206.22 

130 

77.63356 

205.16 

135 

76.00005 

202.05 

140 

76.13030 

190.90 

145 

75.36392 

195.70 

15 0 

74.62445 

192.44 

155 

73.05936 

109.14 

160 

73.06609 

155.77 

16 5 

72.31003 

162.35 

170 

71.52440 

178.66 

175 

70.73069 

175.31 

100 

69.92700 

171.69 

105 

69.11407 

166.00 

190 

60.29060 

164.23 

195 

67.45465 

160.39 

200 

66.60400 

156.47 

205 

65.74013 

152.46 

210 

64.05070 

140 .37 

215 

6*3. 95099 

144.19 

220 

63.33072 

139.92 

225 

62.09566 

135.50 

230 

61.12720 

131.16 

235 

60.12615 

127 .97 

240 

59.09619 

123.61 

245 

50.03204 

119.21 

25 0 

56.93254 

114. 60 

255 

55.79095 

110 .32 

260 

54.60263 

105.63 

265 

53.36245 

101*40 

27 0 

52.06351 

96. 72 

275 

50.69052 

92.17 

260 

49.26060 

0 7.27 

295 

47.72255 

02. 86 

290 

46.39006 

70. 02 

29 5 

44.34720 

7 4.10 

300 

42.46366 

69. 64 

310 

36.40100 

62.15 

32 0 

34.03523 

56.66 

330 

29.85839 

53 . 97 

340 

26. 33606 

53.61 

35 0 

23.56620 

54.04 

360 

21.41539 

5 6.05 

370 

19.71791 

59.27 

30 0 

18.34057 

61.91 

390 

17 .20097 

64. 72 

40 0 

16.23733 

67.57 

410 

15.40920 

7 0.45 

42 0 

14.66717 

73.34 

43 0 

14.04970 

76.22 

44 0 

13.48136 

79.07 

45 0 

12.97039 

01.65 

460 

12.50670 

8 4.65 

470 

12.00388 

0 7.42 

400 

11.69509 

90. 17 

49 0 

11.33609 

92.89 

500 

11.30663 

95.50 

510 

10.69631 

9 0.26 

52 0 

10.41046 

100.91 

530 

10.14087 

103.55 

54Q 

9. 88759 

136.10 

55 0 

9.64900 

100. 79 

56 0 

9.42367 

111.40 

57 0 

9.21041 

114.0: 

500 

9. 30613 

116.59 

59 0 

0.81590 

119.10 

60 0 

8.5329C 

121 . 77 


14.570 
14.360 
14 .133 
13.90 0 
13 .662 
13.419 
13.171 
12.920 
12.666 

12 .411 

12.15 3 
11 .895 
11 .637 
It .300 

11 .124 
10.070 
10 .619 
10 .371 
10 .126 

9.066 
9 .651 

9.421 
9.197 
0.979 
9 .760 
0.562 
S.361 
7.077 
7.653 

7.303 

7 .15 7 
3 .910 
6.659 

5.421 

6.124 
5.075 
5.551 
5.327 
4 . 952 

4.606 
4.442 
3 .95 9 
3.574 
3.313 
3.144 
3.043 
2.970 
2.913 
2.065 

2.037 
2. 799 
2.779 
2 . 747 
2.731 
2.709 
2.600 
’ .674 
2.662 
2,651 

2.641 
2.632 
2.624 
2 .616 
2.61 0 
2.60 3 
2.590 
2.592 
2.507 
2.581 

2.576 

2.571 


179991 .57 
171277. S4 
162472.56 
154003.42 

145060.06 
139332.60 
130511,34 
123206.75 

116349.49 

109690.30 

103300.49 

97171.04 

91293.49 

05659.50 

00260.94 

75009.94 

70130.00 

65400.36 
60067.31 

56532.93 

52390.74 

48434.63 

44650.06 
41050.14 

37627.64 

34363.11 

31260.95 

20143.11 

25320.05 

22735.1 ! 
20299.63 
18001.70 
15866.99 
13605.35 

12030.02 
10324.04 

0755.09 

7360.60 
6103.34 

5006.00 

4060.71 
2672.30 
1055.26 
1464. 2D 
1323.33 
1295.2 3 

1310.73 

1340.74 
1374.02 

1407.44 

1435.43 

1466.40 

1491.85 

1514.72 

1534.60 
1551.17 
1560.19 

1583.60 

1597.50 

1610.32 
1621.94 

1632.50 

1642.36 

1651.37 
1659.69 
1667 .40 

1674.57 
1601.25 

1607.49 

1693.33 

1696.02 


(DV/DTyV 

thermal 

VISCOSITY 

thermal 

DI ELECTRIC 

C 

ONDUCT IVIT Y 


3IFFUSIV ITY 

CONSTANT 

J/OEG. R 

9TU/F T -HR-R 

L9/FT-S£C 
X 10*'' 

SQ FT7HR 


a. 0017712 

0.11253 

44.037 

0.00340 

1.5 7219 

0.0017916 

C. 11123 

43.293 

a .00347 

1.56662 

0.0016139 

0.10979 

36. 7 42 

0 . 0034€ 

1.56076 

0.0010374 

0.10027 

33.540 

0*00344 

1.55490 

O.CO10621 

0.10670 

30.654 

0.0034? 

1.54903 

0.0016661 

0.10506 

26.U50 

0.00341 

1.54315 

0.0019156 

0.10337 

25.702 

0.00339 

1.5 3726 

0 • OC 19446 

0.10164 

23.584 

0.00336 

1.53135 

3.CC 19753 

0.09966 

21.674 

0.00334 

1.52542 

0.0020060 

0.09005 

19.950 

0.00331 

1.51947 

0. 0020427 

0.09621 

18.394 

0.00326 

1.51350 

0. C C 20 790 

0*09434 

16.991 

0.00325 

1.5C749 

0.0021195 

0.39245 

15.723 

0.00321 

1.50146 

0.0021629 

0.09053 

14.579 

0.00316 

1.495 39 

0. Co 22077 

0.30860 

13.545 

0.00314 

1 .48927 

0 * 0 C 22570 

0.00665 

12.611 

0 . 00J1C 

1.40311 

0.0023102 

a . 30470 

11.767 

0.00305 

1 .4 7689 

0.0023679 

0.00273 

11.004 

0.00301 

1.47062 

0. 0G243G5 

0.30376 

10.314 

0.00296 

1.46427 

0 • C 024900 

0.07070 

9.669 

0.00291 

1.4 5766 

0.0025734 

0.07600 

9.123 

0.00206 

1.45135 

0.0026552 

0.07401 

6.610 

0.00261 

1.44475 

0*002745? 

0.07203 

6.144 

0.00276 

1.43805 

9 • G (j 20445 

0.07004 

7.721 

0.00270 

1.43122 

0*0029546 

0.06006 

7.337 

0.0 0264 

1.42427 

0. 0030769 

0.06607 

6.966 

0.00256 

1.4 1 716 

0. 0032134 

0.06469 

6 . 666 

0.00252 

1.40909 

3.0033651 

0.06290 

6.372 

0.00243 

1.40239 

0*00354 96 

0.06092 

6.104 

0.00235 

1.39471 


0.0037217 
0.0039360 
0. 00417 59 
0. D 044452 
0 « 0 l) 47672 
0.0051051 
0.0055464 
0.0059940 
0. Of 66252 
0. 0C73241 

0. 0061093 
Q.G090755 
0. £111508 
0.0126260 
0.0130690 
0.0118950 
0.C1C3242 
0.0086026 
0.0077124 
0.0167036 

3. 0060720 
0.0054730 
0. 0050113 
0.0046032 
0.0042004 
0. Ct 39946 
0.0037469 
0.0035355 
0. OC 33401 
0. 0031622 

0. 0C3G345 
0.0029019 
0.0027024 
0. 0026740 
0. CC25752 
0.0024646 
0 . 0U24017 
0.0023250 
0 • CC 22541 
0.CC21681 

0.0021267 
0 • C U 20 6 92 


C. 05094 
0.05697 
0.05500 
0.05305 
0. 05110 
0.04916 
0.04722 
0.04530 
0.04336 
0.04151 

0.04010 

0.03874 

0.03597 

0.03320 

0.03045 

0.02795 

0.02599 

0.02452 

0.02339 

0.02256 

0.02195 

0.02140 

0.02114 

0.02007 

0.02060 

0.02054 

0.02044 

0.02037 

0.02034 

0.02032 

0.02033 
0.02036 
0.02033 
0.02041 
0.02049 
0.02059 
0.02069 
0.02079 
0 .02090 
0.02102 

0.02114 
C. 02126 


5.065 
5.600 
5.494 
5.30b 
5. 117 

4.927 
4.734 
4*539 
4.339 
4.136 

3.931 
3.723 
3.309 
2.922 
2.603 
2.37U 
2.213 
2. 100 
2.023 
1.960 

1.928 
1.899 
1. 076 

1.063 
1.053 
1.846 

1.042 
1.041 
1.041 

1.043 

1.84 7 
1*052 

1.85 7 

1.064 
1.871 
1.079 
1.866 
1.097 
1. 90 7 
1.917 

1.927 
l, 93 0 


0.00229 

O.OC221 

0.00214 

0.00207 

0.00190 

9.00191 

0.00102 

0.00176 

0.00165 

0.00156 

0.00151 

0.00144 

0.00135 

0.00134 

0.00145 

0.00166 

0.00195 

0.00227 

0.00260 

0.00293 

0.00325 
0,00350 
0.00309 
0.00421 
0.00451 
0.00482 
0.00514 
0 .00544 
0.00575 
0.00606 

0.00636 
0.00667 
0.00695 
0.00726 
0 .0 0 75 0 
0.00709 
0. 00021 
0.00052 
0 . 00003 
0,0091 5 

0.00946 

0.00977 


1.30601 
1.37067 
1.3 7026 
1.36154 
1.35247 
1.34302 
1.33314 
1.32276 
1.31177 
1.30014 

1.20780 

1.27470 

1.24632 

1.21643 

1.10031 

1.16493 

1.14677 

1.13201 

1.12187 

1.11304 

1.10570 
1.09966 
1.0 9442 
1.0 6986 
1.00505 
1.0 8229 
1.0 7 9«9 
1.5 7619 
1.07355 
1.07113 

1.06091 
1.06685 
1.06493 
1 .0 6315 
1.06140 
1.05992 
1.0 5044 
1.05735 
1.05574 
1.05449 

1.55331 

1.35216 


two-phase joundary 


prandtl 

NUMBER 


5.5596 

5.1416 

4.7459 

4.3895 

4.0603 

3.7738 

3.5176 

3.2821 

3.0697 


2.8782 
2. 7057 
2.5505 
2.4100 
2.2055 
2.1733 
2.0 731 
1.9830 
1.9040 
1.8352 


1.7745 
1.7219 
1.6771 
1.6397 
1 .6093 
1.5858 
1.5689 
1.5587 
1.5706 
1.5626 


1.5893 

1.622? 

1.6564 

1.6940 

1.7420 

1.7014 

1.8449 

1,8070 

1.9779 

2.07H 

2.1203 
2.1920 
2.2963 
2 .3038 
2.1707 
1.9464 
1.7329 
1.5568 
1.4232 
1 .3192 

1.2431 
1.1773 
1.1294 
l.C 051 
1.0522 
1.0220 
0.9956 
0.9734 
0,9540 
0.9369 

0.9217 

0.9082 

0.8991 

0.887? 

C .0766 
0 .8671 
0.8505 
EJ.85C 6 
0 .04 36 
0.0375 

Q.0318 

0.8267 


379 



G-2a 


THERMOOYN AMIC PROPERTIES OF OXYCcN 


1 800 PS I A ISO0AP 


hperature 

VOLUME 

DEG. P 

CU FT/LB 


* 100.375 

0.01219 

IQS 

0.01229 

110 

0.01240 

115 

0.01252 

120 

0.01263 

125 

0.01275 

130 

0. 01287 

135 

0.31300 

140 

0.01312 

145 

0.01325 

150 

Q. 01339 

155 

0.11353 

16 0 

Q. 01367 

165 

0.01381 

170 

0.01396 

175 

0.31412 

180 

0.31428 

185 

0.01445 

190 

0.01462 

195 

0.31480 

200 

0.01499 

205 

0.01518 

210 

0.01538 

215 

0.31560 

220 

0.01582 

225 

0.31606 

230 

0.31631 

235 

0.31657 

240 

0.01686 

245 

0.01716 

250 

0.31748 

255 

0 .01783 

26 0 

0.01820 

26 5 

0.31861 

270 

0.01905 

275 

0.01954 

250 

0.02008 

295 

0.02069 

290 

0.32136 

295 

0.32213 

300 

0.02301 

310 

0.02517 

320 

0.32799 

330 

0.03148 

340 

0.33540 

350 

0.03945 

360 

0.34341 

370 

0.04721 

390 

0.35083 

390 

0.35426 

40 0 

0.05756 

410 

0.06075 

420 

0.06360 

410 

C . 06676 

440 

C. 06963 

45 0 

0.07244 

46 0 

0.07516 

47 Q 

0.07764 

490 

0.06046 

490 

0.06304 

500 

0.38558 

510 

0 . 06806 

520 

0.39054 

530 

0.39296 

540 

0.39539 

55 0 

0.09776 

56 0 

0.10314 

57 0 

0.10246 

580 

0.10461 

590 

0.10711 

600 

0.10940 


isotherm 

ISOCHORE 

derivative 

DERI VA TIVE 

CU FT-PSIA/L 

0 PSIA/R 

2230 . 96 

318. 8 

2115.27 

307.3 

2025.19 

295.1 

1937.74 

283.4 

1652.65 

272.1 

1770.48 

261.1 

1690.56 

250.5 

1613.03 

240.2 

1537.64 

230.3 

1464.94 

220.8 

1394.27 

211.5 

1325.75 

202. 6 

1259.43 

194.0 

1195.08 

185.8 

1132.76 

177.8 

1072.44 

170.1 

1014.01 

162.7 

957.42 

155.5 

902.65 

148.6 

849.63 

142. 0 

798.34 

135.5 

748.71 

129. 4 

700.72 

123.4 

654.33 

117.6 

609.51 

112.0 

566.24 

106.6 

524.49 

101.4 

481.36 

95.7 

441.91 

90.9 

405*25 

85.7 

370.23 

81.1 

336.54 

76.3 

304.64 

71.9 

274.52 

67.5 

245.55 

62.8 

218.25 

58.8 

192.52 

54.0 

168.96 

50.5 

147. 06 

46.5 

127.28 

42.5 

109. 74 

38.9 

61. 97 

32.0 

64.36 

26*0 

55. 91 

21.2 

54.46 

17.5 

57.36 

14. 9 

62.52 

12.9 

68.67 

11.4 

75.19 

10. 3 

81.85 

9.4 

68.49 

6.6 

95.00 

Q. 0 

101.40 

7.5 

107.64 

7.0 

113.65 

6.6 

119.54 

6.3 

125.13 

6.0 

130.85 

5.7 

136.44 

5.5 

141.93 

5.3 

147.31 

5.1 

152.61 

4.9 

157.83 

4.7 

162.96 

4.6 

i 168.03 

4.4 

1 173.04 

4.3 

177.99 

4.2 

i 192.69 

4.1 

167.73 

4.0 

192.54 

3.9 

1 197.30 

3.6 


• THO-PHftSE BOUNDARY 


INTERNAL 

ENERGY 

STU/LB 


enthalpy 

btu/lb 


ENTROPY 

BTU7L0-R 


c v C p 

aTU / L8 -R 


velocity 
OF SOUND 
FT/SEC 


-62.930 

-78.867 

-61.140 

-77 .043 

-79.207 

-75.073 

-77.277 

-73.136 

-75.349 

-71.139 

-73.424 

-69.174 

-71.5C0 

-67.210 

-69.578 

-65.246 

-67.657 

-63.283 

-65.736 

-61.320 

-63.819 

-59.357 

-61.901 

-57.393 

-59.982 

-55.427 

-58.061 

-53.459 

-56.144 

-51.489 

-54.222 

-49.516 

-52.298 

-47.539 

-50.372 

-45.557 

-48.442 

-43.569 

-46.507 

-41.574 

-44.566 

-39.571 

-42.619 

-37.559 

-40.664 

-35.536 

-38.699 

-33.500 

-36.723 

-31.450 

-34.735 

-29.383 

-32.731 

-27.296 

-30.684 

-25.163 

-28.624 

-23.006 

-26.535 

-20.816 

-24.421 

-18.594 

-22.280 

-16.338 

-20.1C7 

-14.040 

-17.899 

-11.696 

-15.653 

-9.300 

-13.355 

-6.842 

-11.012 

-4.319 

-8.595 

-1.70C 

-6.1C8 

1.013 

-3.539 

3.839 

-0.891 

6.779 

4.644 

13.035 

10.395 

19.728 

16.091 

26.582 

21.382 

33.181 

26.093 

39.238 

30.226 

44.699 

33.897 

49.632 

37.207 

54.149 

40.239 

58.331 

43.056 

62.246 

45.703 

65.952 

48.216 

69.483 

50.620 

72.873 

52.932 

76.142 

55.170 

79.314 

57.343 

82.391 

59.454 

85.398 

61.523 

88.339 

63.544 

91.222 

65.533 

94.054 

67.483 

96.840 

69.407 

99.587 

71.305 

102.297 

73.180 

104.975 

75.034 

107.624 

76.870 

110.248 

78.690 

112.848 

80.494 

115.428 

62.286 

117.988 

84.067 

120.532 


0.53400 

3.267 

0.52176 

0.263 

0.54309 

0.259 

0.55758 

0.255 

0.57432 

0 . 251 

0.59036 

0,248 

0.60577 

0. 245 

0.62059 

0 . 242 

0.63486 

0.239 

0.64864 

0.236 

0.66195 

0. 233 

0.67483 

0.230 

0.68731 

0.228 

0.69942 

0.225 

0.71118 

0.223 

0.72262 

0.221 

0.73376 

0.219 

0.74463 

0.216 

0.75523 

0.214 

0.76560 

0.212 

0.77574 

0.210 

0.78568 

0.208 

0.79543 

0 . 206 

0.80501 

0.204 

0.81444 

0.201 

0.62373 

3. 199 

0.83289 

0.197 

0.84206 

0.200 

0.85115 

0.199 

0.86018 

0.198 

0 . 06916 

0 . 196 

0.87809 

0.195 

0.88702 

0* 194 

0 . 69595 

0 . 193 

0.90491 

0. 193 

0.91393 

D. 192 

0.92302 

0. 192 

0.93229 

0.191 

0.94172 

0. 195 

0.95136 

0.194 

C .96127 

0.195 

0.98178 

0. 195 

1.00303 

0.194 

1.02412 

0.193 

1.04382 

0. 190 

1.Q6139 

0 . 167 

1.07677 

0 . 184 

1.09030 

0 . 181 

1.10235 

0.176 

1.11321 

0 . 176 

1.12313 

0. 174 

1.13226 

0.172 

1.14079 

0,171 

1.14877 

0.170 

1.15629 

0 . 168 

1.16342 

0. 167 

1.17319 

a. 166 

1.17665 

0 . 165 

1.18265 

0. 164 

1.18879 

0.163 

1.19451 

0.163 

1.20003 

0 . 162 

1.20536 

0. 161 

1.21353 

0.161 

1.21553 

0.160 

1.22039 

0.160 

1.22512 

0.159 

1.22972 

0.159 

1.23421 

0.159 

1.23859 

0. 158 

1.24286 

0. 158 


0.394 

3882 

0.394 

3632 

0.394 

3777 

0.393 

3721 

0.393 

3 663 

0.393 

3605 

0.393 

3 545 

0.393 

3485 

0.393 

3 424 

0.393 

3362 

0.393 

33C0 

0.393 

3237 

0.393 

3174 

0.394 

3110 

0.394 

3046 

0.395 

2982 

0.396 

2917 

0.397 

2853 

0.398 

2768 

0.400 

2725 

0.401 

2659 

0.403 

2594 

0.406 

2533 

0.408 

2 466 

0.411 

2402 

0.415 

2338 

0.419 

2275 

0.427 

2162 

0.435 

2116 

0 .440 

2044 

0.447 

1977 

0.455 

1907 

0 .465 

1636 

0.475 

1769 

0.464 

1692 

0.500 

1622 

0.506 

1538 

0.532 

1475 

0.555 

1392 

0 .575 

1320 

0.601 

1253 

0.650 

1126 

0.663 

1024 

0.680 

956 

0 .635 

918 

0 .576 

905 

0.519 

904 

0.471 

910 

0.433 

920 

0 .405 

934 

0.380 

946 

0.362 

961 

0.345 

975 

0.333 

990 

0.322 

1003 

0.313 

1018 

0.304 

1030 

0.297 

1044 

0.291 

1058 

0.286 

1072 

0.281 

10 85 

0.277 

1099 

0.273 

1112 

0.269 

1125 

0.26b 

1138 

0.264 

1150 

0.261 

1163 

0.259 

1175 

0.257 

1187 

0.255 

1199 

0.254 

1211 


380 



C-2a 


THE RMOQYNAHIC PROPERTIES OF OXYGtN 


1800 PSIA ISOBAR 


TEMPERATURE 

DENSITY 

V (DH/DVTp 

VOP/QUly -V(OP/OV» T 

DEG. R 

LB/CU FT 

BTU/LB 

PSIA-:u FT/BTU PSIA 


* 130. 

,375 82.02866 

223.35 

14.566 

160543.40 

105 

81.35773 

220.71 

14.362 

172093.52 

110 

80.63025 

217. 83 

14 .135 

163291.83 

115 

79.90030 

214.91 

13.902 

154826.01 

1?0 

79*16762 

211.96 

13 .664 

146686. C2 

125 

78.43192 

206.97 

13.421 

138861.96 

130 

77.69290 

205.93 

13 .174 

131344.12 

135 

76.95023 

202.65 

12.923 

124122.99 

140 

76.20354 

199.73 

12 .670 

117189.20 

145 

75.45242 

196.56 

12.415 

110533.62 

150 

74,69643 

193.34 

12.15 8 

104147.27 

155 

73.93507 

190.07 

It .901 

98C21.40 

160 

73.16782 

166.74 

11.644 

92147.45 

16 5 

72.39408 

183.35 

11.387 

86517.07 

170 

71.61318 

179.90 

11 .133 

81122.15 

175 

70.82440 

176.39 

10.860 

75954.81 

160 

70.02695 

172.81 

10.630 

71007*40 

185 

69.21993 

169,16 

10*384 

66272 .55 

15 0 

68.40236 

165.44 

10.142 

61743.14 

19 5 

67.57315 

161.65 

9.90 4 

57412.38 

200 

66.73107 

157.77 

9.671 

53273.76 

205 

65. 87477 

153.62 

9.445 

49321,15 

210 

65.00274 

149.78 

9.224 

45548.77 

215 

64.11328 

145.66 

9.010 

41951.26 

220 

63.20451 

141.45 

8.803 

38523.76 

22 5 

62.27430 

137.17 

6.603 

35261.69 

230 

61.32027 

132.62 

8.406 

32161.92 

235 

60.33681 

129.75 

7.924 

29043.79 

240 

59.32596 

125.46 

7.703 

26217.02 

245 

58.28379 

121.19 

7.438 

23619.31 

25 0 

57.20774 

116.69 

7.215 

21180.05 

255 

56.09437 

112.51 

6.975 

18877.88 

26 0 

54*93868 

108.16 

6.741 

16736.44 

265 

53.73652 

103.87 

6.501 

14751.56 

270 

52.48321 

99,36 

6.217 

12887. C3 

275 

51.17271 

94.99 

5 .960 

11166.52 

280 

49.80099 

90.25 

5.657 

9587.46 

285 

48.34167 

86.07 

5.454 

8167.99 

29 0 

46.80618 

62.24 

5.068 

6883.38 

295 

45.18080 

77. 71 

4.638 

5750.62 

300 

43.45637 

73.60 

4.606 

4769.32 

310 

39.72466 

66.09 

4.137 

3256.41 

32 0 

35.72313 

60.36 

3 .747 

2299,76 

33 0 

31.77072 

56.93 

3.461 

1776.18 

340 

28.25097 

55. 74 

3.263 

1539.01 

350 

25.34991 

56.30 

3.140 

1454.51 

360 

23. 03391 

57.66 

3.051 

141*0.12 

370 

21.16269 

59.97 

2.963 

1454.55 

380 

19.67366 

62.39 

2 .92 8 

1479.24 

390 

16.42352 

65 .05 

2.894 

1507.98 

40 0 

17.36724 

67.77 

2.850 

1536.79 

410 

16.46125 

70.56 

2.827 

1563.85 

42 0 

15.67260 

73.41 

2.793 

1589.16 

430 

14.97618 

76.25 

2.775 

1612.29 

440 

14.36072 

79.05 

2.748 

1632.13 

45 0 

13.60502 

61.63 

2.736 

1650.32 

460 

13.30521 

64.55 

2.709 

1664.94 

470 

12.84763 

67.31 

2.696 

1681.05 

48 0 

12.42647 

90.04 

2.664 

1695.73 

490 

12. 34249 

92.74 

2.674 

1709. 14 

500 

11.68540 

95.43 

2 .664 

1721.42 

510 

11.35364 

98.09 

2.656 

1732.69 

520 

11.04426 

100.73 

2 .649 

1743.07 

530 

10.75477 

10 3.36 

2.642 

1752.65 

540 

10.46306 

105.97 

2.636 

1761.51 

550 

10.22732 

108.56 

2.630 

1769.74 

56 0 

9.98599 

111.17 

2.625 

1777.40 

570 

9. 75774 

113.76 

2.619 

1784.55 

580 

9.54139 

116.34 

2.615 

1791.24 

590 

9.33592 

118.92 

2.610 

1797.52 

600 

9.14042 

121.50 

2.605 

1803.43 


(OV/DTL/V 

thermal 

VISCOSITY 

thermal 

01 ELECTRIC 

PR AND TL 

CONDUCTIVITY 
l/OEG. R BTU/FT-HR-R 

LB/FT-S-cC 
X 10° 

3IFFUSIVITY 

so ft/hp 

CONSTANT 

NUMBER 

0. 0017660 

C. 11256 

44.181 

0.00346 

1.5 7240 

5.5725 

O.flC 17855 

0.11133 

40.537 

0.00347 

1.56700 

5.16SB 

0. DL18074 

0.10990 

36.972 

0.00346 

1.56116 

4.7685 

0. 0016305 

0.10639 

33.756 

0 .C 0345 

1.55532 

4.4105 

a.OC 18547 

0.10662 

30.857 

0.00343 

1 .54946 

4 .0879 

0.0018801 

0.10520 

26.241 

0 .00341 

1.54360 

3.7969 

0.0019070 

0.10352 

25.882 

0.00339 

1.53773 

3.5345 

0.0019353 

0.10160 

23.754 

0 • 00337 

1.53184 

3.2978 

0 • CO 19654 

0.10003 

21.63 3 

0.00334 

1.52594 

3.0843 

0.0019972 

0.09623 

20.100 

0.00332 

1.52001 

2.8918 

0 • C 0 20311 

8*09640 

16.536 

0.00329 

1.51406 

2.7183 

0.0020672 

0.09454 

17.124 

0.00325 

1.50809 

2.5620 

0.0021056 

0.99266 

15.649 

0.00322 

1.50208 

2.4215 

0.0021472 

0.09076 

14.696 

0.00316 

1.4 96 U 4 

2.2952 

0.0421915 

0.06664 

13.658 

0.00315 

1.48996 

2.1821 

9* C 0 22393 

Q.0869C 

12.718 

0.00311 

1.48384 

2.0810 

0.0022906 

0.06496 

11.868 

0.00306 

1.47766 

1.9909 

0.0023465 

0.08301 

11.100 

0.0030? 

1.47143 

1.9109 

0.0024069 

0.08105 

10.405 

0.00296 

1.46513 

1.8404 

0.0024727 

0.0 7 906 

9.775 

0.00293 

1.45876 

1.7787 

0.0025444 

0.07711 

9.205 

0.00288 

1.45232 

1.7251 

0.0026229 

0.07514 

8.688 

0.00283 

1.44578 

1.6792 

0.0027090 

0.07318 

6.219 

0.00277 

1.43914 

1 .6406 

8.0026037 

0.07121 

7.793 

0.00272 

1.43239 

1.6090 

0.0029064 

0.06924 

7.405 

0.00266 

1.42552 

1.5840 

0.0030244 

0.06727 

7.052 

0.00260 

1.41850 

1.5655 

0.0031533 

0.06531 

6.730 

0.00254 

1.41133 

1.5536 

0.0032942 

0.06334 

6.434 

0.00246 

1.40397 

1.5630 

0.0034676 

0.06139 

6.164 

0.00238 

1.39643 

1.5730 

0.0036260 

0.05943 

5.916 

0.00232 

1.38668 

1.5754 

0.0036274 

0.05749 

5.729 

0 .00225 

1.38071 

1.6049 

0.0040441 

0.05556 

5.546 

0.0021 8 

1.3 7249 

1.6353 

0.0042944 

0.05363 

5.363 

0 . 0021 C 

1.364Q0 

1.6721 

0. 0045759 

0.05172 

5.178 

0.00203 

1.35520 

1.7130 

0. OC 48762 

0.94962 

4.992 

0.00196 

1.34607 

1.7476 

0.0052634 

0.04793 

4. 604 

0.00167 

1.33657 

1.6041 

0.0056325 

C. 04606 

4.616 

0.00162 

1.32667 

1.6339 

0.0061774 

0.94416 

4.423 

0.00172 

1.31619 

1.9161 

0. 0067537 

0.94233 

4.230 

0.00163 

1.30523 

1.9960 

0.0073934 

D.D4080 

4.034 

0.00157 

1.29369 

2.0449 

0.0061645 

0.03947 

3.837 

0.00151 

1.28154 

2.1031 

0. 0496346 

0.03676 

3.445 

0.00142 

1.25547 

2.1919 

9.0113195 

0.03413 

3.075 

0.00140 

1.22793 

2.2156 

0.0119372 

0.03155 

2.755 

0.00146 

1.20113 

2.1362 

0.0113852 

0.02916 

2.507 

0.00163 

1.17760 

1.9644 

0.0102269 

0.92716 

2.327 

0 .00186 

1.15845 

1.7760 

0.0089640 

0.02560 

2.200 

0.00214 

1.14331 

1.6049 

0.0078532 

0.02436 

2.110 

a .00244 

1.13130 

1.4666 

0. OC 69380 

0.02343 

2.045 

0.00275 

1.12158 

1.3602 

0.0062193 

0.02273 

1.997 

0.00305 

1.11357 

1.2792 

0.0056036 

0.02219 

1.961 

0.00336 

1.10683 

1.2065 

0.0051264 

0.02179 

1.935 

0.00366 

1.101G6 

1.1568 

0.0047059 

0.02147 

1.916 

0.00397 

1.09608 

1.1095 

0.00 43696 

0.02124 

1.902 

0.00426 

1.09170 

1.0739 

0.0040701 

0.02106 

1.692 

0.00456 

1.08781 

1.0406 

0.0036279 

0.02093 

1.665 

0.C0484 

1.08432 

1.0155 

9 . C 0 35969 

0.02064 

1.682 

0.00515 

1.0 8116 

0.9892 

0.0034046 

0.02076 

1.660 

0.00544 

1.0 7832 

0.9683 

0.0032326 

0.02074 

1.681 

0.00573 

1.0 7570 

0 .950 0 

0.0030799 

0.02073 

1.863 

0.00603 

1.0 7329 

0.9337 

0.0029429 

0.02074 

1.886 

0.00632 

1.0 7107 

0.9192 

0.0028195 

0.02070 

1.890 

0.00659 

1.06900 

0.9093 

3. OC 27 0 76 

0.02076 

1.696 

0.00689 

1.06708 

0.8966 

0.0026061 

0.02063 

1.902 

0 .00719 

1.06529 

0.8853 

9.0025131 

0.02092 

1.909 

0.00749 

1.06360 

0 .8751 

0.0024277 

0.02101 

1.917 

0.00779 

1.06202 

0.8659 

0.0023491 

0.02110 

1.925 

0.00809 

1.06052 

0.8577 

0.0022763 

0.02120 

1.934 

0.00839 

1.05911 

0.8502 

0.0022066 

0.02131 

1.943 

0.00869 

1.05778 

0.8435 

0.0021459 

0.02142 

1.953 

0.00890 

1.05651 

0.8374 

a. 0020873 

0.02154 

1.963 

0.00929 

1.05531 

0.8319 


* TWO-PHASE 0OUNOARY 
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2a 


THERMODYNAMIC PROPERTIES OF OXYGEN 


1900 PSIA IS09AP 


TEMPERATURE 

VOLUME 

isotherm 

DERIVATIVE 

DEG. R 

CU FT/LB 

CU FT-PSIA/L 

* 100. 515 

0.01219 

2237. 32 

105 

0. J1228 

2124.05 

110 

0.01239 

2034.09 

115 

0.31251 

1946.76 

12 Q 

0.31262 

1862.00 

125 

0.31274 

1779 . 75 

130 

0.01286 

1699.96 

135 

0.01298 

1622.57 

L<* 0 

0.01311 

1547.52 

145 

0.01124 

1474,76 

150 

0.01337 

1404.23 

155 

0.31351 

1335.69 

150 

0.31365 

1269.66 

165 

0.01380 

1205.50 

170 

0.31395 

1143.36 

175 

0.01410 

1083.10 

ISO 

0.31426 

1024.92 

185 

0.01443 

968.51 

190 

0.01460 

913.92 

195 

0.01477 

061.09 

200 

0.01496 

009.99 

205 

0.01515 

760.56 

210 

0.31535 

712.77 

215 

0.31556 

666.59 

220 

0.01578 

621.99 

22 5 

0.0 160 1 

576.93 

230 

0.01626 

537.41 

235 

0.01652 

494.51 

240 

0.01679 

455.11 

245 

0.01709 

410.57 

250 

0.31740 

363.72 

255 

0.31774 

350.21 

26 0 

0.01810 

318.44 

265 

0.01849 

200. 5$ 

270 

0.01891 

259.72 

275 

0.01937 

232.56 

280 

0.01968 

206.96 

285 

0.32045 

103.36 

290 

0.32107 

161.39 

295 

0.02177 

141.41 

300 

0.02256 

123.53 

310 

0.32447 

94.46 

320 

0.32691 

74.64 

330 

0.32990 

63.06 

34 0 

0 .03333 

59.94 

35 0 

0.03696 

60.90 

36 0 

0.04064 

64.75 

370 

0 . 04420 

70.07 

38 0 

0.04763 

76.07 

390 

0.05091 

62.36 

400 

0.35407 

66.61 

410 

Q. 05710 

95.21 

42 0 

0.06003 

101.55 

430 

0.06287 

107.77 

44 0 

0.06562 

113.75 

450 

0.06830 

119.61 

460 

0.07092 

125.42 

470 

0.37348 

131.12 

480 

0.07598 

136.45 

49 0 

0.37845 

141.98 

500 

0.08088 

147.41 

510 

0.38327 

152.75 

520 

0.38563 

156.01 

530 

0.38797 

163.20 

540 

0.19027 

166.32 

550 

0.19255 

173.38 

560 

0.19401 

178.3a 

570 

0.99705 

183.33 

5 8 0 

0. )992 7 

103.23 

590 

0.10148 

193.09 

600 

0 .10366 

197.90 


* TWO-PHASE BOUNDARY 


ISOCHORE 

internal 

ENTHALPY 

DERIVATIVE 

ENERGY 


\ PSIA /R 

BTU/LB 

0TU/L8 


318. 9 

-02.913 

-70.625 

3 07.7 

-61.180 

-76.658 

295.6 

-79.250 

-74.609 

2 83.8 

-77.323 

-72.92* 

2 72.5 

-75,396 

-70.957 

261.5 

-73.476 

-68.993 

250.9 

-71.556 

-67.031 

240. 7 

-69.637 

-65.069 

230.0 

-67.720 

-63.107 

221.3 

-65.605 

-61.146 

212.0 

-63.690 

-59.104 

203.2 

-61.976 

-57.222 

194.6 

-63.062 

-55.259 

166.3 

-50.140 

-53.294 

176.4 

-56.234 

-51.327 

170.7 

-54.316 

-49.357 

163.3 

-52.400 

-47.303 

156.1 

-50.480 

-45.405 

149.3 

-46.557 

-43.421 

142.7 

-46.629 

-41.432 

136.3 

-44.697 

-39.434 

130. 1 

-42.759 

-37.426 

124.2 

-40.613 

-35.412 

116.4 

-36.659 

-33.385 

112.9 

-36.095 

-31.343 

107. 5 

-34.920 

-29.266 

102.4 

-32.931 

-27.211 

96.6 

-30.904 

-25.092 

91.9 

-20.059 

-22.951 

66. 7 

-26.790 

-20.779 

62.2 

-24.698 

-18.577 

77.5 

-22.504 

-16.344 

73.2 

-20.443 

-14.073 

66. 6 

-16.265 

-11.760 

64.2 

-16.055 

-9.402 

60.2 

-13.606 

-6.990 

55.4 

-11.516 

-4.522 

52.1 

-9.161 

-1.966 

46.2 

-6.749 

C.665 

44.3 

-4.269 

3.392 

40.8 

-1.725 

6.214 

34.0 

3.557 

12.166 

26.1 

9.029 

16.496 

23.2 

14.495 

25.015 

19. 3 

19.696 

31.422 

16.4 

24.437 

37*446 

14.2 

26.674 

42.972 

12.5 

32.459 

48.009 

11.2 

35.681 

52.637 

10.2 

39.013 

56*925 

9.4 

41.919 

60.941 

6.7 

44.643 

64,733 

6.1 

47.223 

66.343 

7.6 

49.665 

71.603 

7.2 

52.048 

75.133 

6.0 

54.330 

78.360 

6.5 

56.543 

81.493 

6.2 

58.696 

84.546 

5.9 

60.792 

87.524 

5.7 

62.645 

90.445 

5.4 

64.657 

93.313 

5.2 

66.634 

96.132 

5.1 

66.779 

96.906 

4.9 

70.697 

101.646 

4.7 

72.569 

1D4.349 

4.6 

74.459 

107. C22 

4.5 

76.313 

109.667 

4.3 

78.143 

112.280 

4.2 

79.959 

114.666 

4.1 

81.762 

117.464 

4.0 

83.552 

124.025 


ENTROPY 

c v 

c p 

velocity 

OF SOUND 

0TU/LB-R 

BTU / LB 

-R 

FT/SEC 


0 .50415 

0.267 

0.394 

3807 

0 .52136 

0, 263 

0 .394 

3038 

0.53967 

0. 259 

0.394 

3783 

0.55716 

0.255 

0.393 

3727 

0.57309 

0.252 

0.393 

3670 

0.58992 

0 . 248 

0.393 

3611 

0.60531 

0 . 245 

0.392 

3552 

0.62312 

C.242 

0.392 

3492 

0.63439 

0.239 

0.392 

3432 

0.64015 

0.236 

0.392 

3370 

0.66145 

0.233 

0.392 

3300 

0.67432 

0.231 

0.392 

3246 

0.60670 

0.220 

0. 393 

3103 

0.69607 

0.22b 

0.393 

3120 

0.71062 

0*223 

0.394 

3056 

0.72204 

0.221 

0.394 

2 992 

0.73316 

0.219 

0.395 

2920 

0.74400 

0.217 

0.396 

2 864 

0.75456 

0.215 

0.397 

2803 

0.76492 

0.212 

0.399 

2736 

0.77504 

0.210 

0.400 

2672 

0.76495 

0.206 

0.4Q2 

2609 

0.79467 

0.206 

0.404 

2545 

0.60421 

3.204 

0.407 

2 482 

0.61359 

0.202 

0.409 

2419 

0.82264 

0.199 

0.413 

2357 

0.63195 

0.197 

0.416 

2295 

0 .64106 

0.200 

0.424 

2203 

0. 65006 

0. 199 

0.432 

2138 

0.85904 

0.198 

0.436 

2067 

0.66794 

0.197 

0.443 

2002 

0.67678 

0.195 

0.450 

1933 

Q. 66560 

0.194 

0.459 

1868 

0.69441 

0*193 

0.460 

1799 

0.90323 

0. 193 

0.476 

1725 

0.91206 

0. 192 

0.490 

1659 

0.92097 

0. 191 

0.496 

1576 

0.93001 

0 . 191 

0.517 

1515 

0.93917 

0.195 

0.537 

1436 

0.94849 

0.194 

0.553 

1367 

0.95796 

0.194 

0.575 

1303 

0.97750 

D. 194 

0.616 

1179 

0.99759 

0.194 

0.646 

10 76 

1.01765 

0.192 

0.651 

1002 

1.03678 

0. 190 

0.624 

955 

1.05425 

0.107 

0.578 

934 

1.06962 

0. 184 

0.528 

927 

1.36362 

a . 1st 

0.402 

929 

1.09597 

0 . 179 

0.444 

935 

1.10711 

0. 177 

0.415 

947 

1.11726 

0.175 

0.369 

957 

1.12665 

0.173 

0.370 

972 

1.13535 

a. 171 

0.353 

984 

1.14349 

0. 170 

0.340 

999 

1.15115 

0 . 169 

0.327 

1011 

1.15841 

0. 168 

0 .318 

1026 

1.16529 

0.167 

0.309 

1030 

1.17107 

0. 166 

0.301 

1051 

1.17613 

0 . 165 

0.295 

1064 

1.16416 

0. 164 

0 .289 

1070 

1.16995 

0.163 

0.284 

1092 

1.19553 

C . 162 

0 .200 

1105 

1.20092 

0. 161 

0.276 

1110 

1.20614 

0. 161 

0.272 

1131 

1.21119 

0. 160 

0 .269 

1144 

1.21610 

0.160 

0 .266 

1157 

1.22006 

0. 159 

0.263 

1169 

1.22550 

0. 159 

0.261 

1181 

1*21002 

P.158 

0.259 

1194 

1.21443 

0.158 

0.257 

1206 

1.23073 

0. 158 

0.255 

1218 
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C-2o 


thermodynamic properties of OXYGEN 


1900 PS I A ISOBAR 


TEMPERATURE 

DENSITY 

VCDH/OV» p 

V(OP/OU) v 

-V (DP/OV> t 

(OV/DTU/V 

THERMAL 

VISCOSITY 

Thermal 

DIELECTRIC 

PPANOTL 







CONDUCTIVITY 

3IFFUSIVITY 

CONSTANT 

NUMBER 

DEG. 

R 

LB/CU FT 

BTU/L8 

PSIA-CU FT/BTU PSIA 

1/ DEG. R 

btu/ft-mr-r 

LB/FT-S£C 
X 10 3 

SQ FT/HR 



* 100, 

,515 

02.05374 

223.90 

14.561 

181094.41 

0.GC17609 

0.11264 

44.325 

0.00346 

1.5 7260 

5.5855 

105 


SI. 40490 

221.36 

14.364 

172908.14 

J. 0017794 

0.11143 

40. 763 

0.00347 

1.56736 

5.1901 

110 


SO. 67952 

218.50 

14.137 

164109.66 

3.0C16010 

0.11000 

37.202 

0.00346 

1.56156 

4.7911 

115 


79.95179 

215.61 

13.90 4 

155647.08 

0.0016236 

0 .10851 

33.973 

0.00345 

1.55573 

4.4315 

120 


79.22145 

212.68 

13.666 

147510.35 

0.0016473 

0.10695 

31.060 

0.00344 

1.54989 

4.1075 

125 


78.4SS25 

209.71 

13.42 3 

1396*9.58 

0.0418722 

0.10534 

26.433 

0.00342 

1.54405 

3.6152 

130 


77.75189 

206.70 

13.177 

132175.06 

0.CO18965 

0.10367 

26.062 

0.0034C 

1.53620 

3.5515 

135 


77.31204 

203.65 

12.926 

124957.26 

0.0019262 

0 .1J196 

23.923 

0.00337 

1.53233 

3.3137 

140 


76.26836 

200.56 

12 .673 

118026.64 

0.0019555 

0.10020 

21.993 

0.00335 

1.52645 

3.0990 

145 


75.52045 

197.42 

12.419 

111374.63 

0.0019966 

C. 09641 

20.251 

0.00332 

1.5 2055 

2.9054 

150 


74.76789 

194.23 

12.162 

104991.68 

0.0020197 

0.39659 

16.676 

0.00329 

1.51463 

2.7309 

155 


74.31322 

190.99 

11.906 

98669.21 

0.0020549 

0.09474 

17.256 

0.00326 

1.50866 

2.5737 

16 0 


73.24690 

187.70 

11.650 

92996.68 

0.0020924 

0.09267 

15.976 

0.00323 

1.50270 

2.4322 

16 5 


72.47739 

164.34 

11.394 

67371.73 

0.0021326 

0.99096 

14.817 

0.00319 

1.49669 

2.3051 

170 


71.70105 

160.93 

11 .141 

61983.24 

0.0021757 

0.06907 

13.771 

0.00316 

1.49064 

2.1910 

175 


70.91719 

177.46 

10.890 

76816.32 

0.0022219 

0.08715 

12.825 

0.00312 

1.46456 

2.0690 

100 


70.12504 

173.92 

10.641 

71*72.32 

0. C 6 22 716 

0.08522 

11.973 

0.00306 

1.47842 

1.9960 

105 


69.32378 

170.32 

10.39 7 

67140.85 

0.0023257 

0.08326 

11.196 

0.00303 

1.4 7223 

1.9172 

190 


68.51246 

166.64 

10 .156 

62614.61 

0.0023640 

9.06133 

13.496 

0.00299 

1.46596 

1 .8457 

195 


67.69006 

162.69 

9.921 

56287.35 

0.0024474 

Q. 07936 

9.662 

0.00294 

1.45966 

1.7830 

200 


66.85542 

159.07 

9.691 

54151.96 

0.00 25164 

0.37743 

9.267 

0.00269 

1.45327 

1.7285 

205 


66.00729 

155.16 

9.46 7 

50292.47 

0.0025917 

0.07547 

6.766 

0.00284 

1.44679 

1.6815 

210 


65.14423 

151.17 

9.250 

46433.07 

0.0026741 

0.07352 

8.294 

0.00279 

1.44022 

1.6418 

215 


64.26469 

147.U 

9.040 

42636.35 

0.0027647 

0.07156 

7.664 

0.00274 

1.43354 

1.6 0 90 

22 0 


63.36692 

142.96 

6.836 

39413.36 

0.0428644 

0.06961 

7.474 

0.00266 

1.42674 

1.5626 

225 


62.44895 

138.73 

6.643 

36153.66 

0.0029745 

0.06767 

7.116 

0.0026? 

1.41982 

1.5627 

230 


61.50862 

134.44 

6.454 

33055.36 

0.0030965 

0.06572 

6.793 

Q. 00257 

1.41275 

1.5490 

235 


60.54176 

131.50 

7 .969 

29938.46 

0. 0032274 

0.06376 

6.496 

0.00246 

1.40550 

1 .5562 

240 


59.54893 

127.31 

7.750 

27101.25 

0.0033907 

0.06185 

6.224 

0.00241 

1.398G9 

1.5639 

245 


58.52658 

123.12 

7.491 

24497.64 

0.0035410 

0.05992 

5.974 

0.00235 

1.39048 

1.5649 

250 


57.47303 

116 .93 

7.27 7 

22053.53 

0. 0037264 

0.05600 

5.777 

0.00226 

1.36267 

1.5890 

255 


56.38563 

114.65 

7.037 

19746.66 

0.0039237 

0.95609 

5.597 

0.00221 

1.37464 

1.6159 

260 


55.25969 

110 .45 

a.619 

17597.16 

0.0041562 

0.05420 

5*417 

0.00214 

1.36635 

1.6524 

265 


54.09177 

106.25 

5.576 

15608.21 

0.0044046 

0.05232 

5.236 

0.00207 

1.35780 

1.6660 

270 


52.87910 

101.89 

5.305 

13733*62 

0.0046746 

0 .05046 

5.B54 

0.00200 

1.34695 

1.7176 

275 


51.61646 

97.68 

6.076 

12003.69 

9.0050100 

0.04661 

4.872 

0.00192 

1.33976 

1.7665 

200 


50.30178 

93.11 

5.756 

10411.53 

0.0053249 

0.04679 

4.669 

0.00188 

1.33026 

1.7687 

205 


48.90956 

69.08 

5.570 

6966.10 

0 • 0056040 

Q.Q4496 

4.502 

0.00178 

1.32026 

1.8641 

290 


47.45494 

85.47 

5.211 

7658.79 

0.0062678 

0.04316 

4.316 

0.00169 

1.30966 

1.9347 

295 


45.92573 

61.11 

4.976 

6494.29 

0.0066213 

0.04147 

4.128 

0.00163 

1.29697 

1.9826 

300 


44.31662 

77. 13 

4.753 

5474.27 

0. 0074524 

0.04317 

3.940 

0.00158 

1.26759 

2.0300 

310 


40.86007 

69.62 

4.297 

3860.50 

0.0066194 

0.03754 

3.567 

0.00149 

1.26336 

2.1062 

32 0 


37.16321 

63.96 

3 .90 6 

2781.46 

0.0101042 

0.03499 

3.212 

0.00146 

1.23779 

2.1356 

330 


33.44525 

60. C5 

3.606 

2135.62 

0.0106496 

0.03253 

2.696 

0.00149 

1.21243 

2.0879 

340 


30.00315 

58.16 

3.366 

1796.50 

0.0107236 

0.03024 

2.639 

0.00162 

1.18927 

1.9605 

35 0 


27.04387 

58.09 

3.241 

1647.06 

0.009956* 

0.02626 

2.445 

0.00161 

1.16960 

1.8016 

36 0 


24.60741 

59.15 

3.136 

1593.23 

0.0069211 

0.02663 

2.30 2 

0.00205 

1*15356 

1.6422 

370 


22.62556 

60.92 

3.056 

1565.46 

0.0079121 

0.02531 

2.199 

0.00232 

1.14065 

1.5076 

30 0 


20.99703 

63.08 

2.99 2 

1597.21 

0*0070360 

0.02429 

2.123 

0.00261 

1.L3010 

1.3970 

390 


19.64194 

65.56 

2 .952 

1616.13 

0.0063283 

0.02352 

2.067 

0.00269 

1*12136 

1.3127 

400 


18.49573 

68.15 

2 • 9C 4 

1642.62 

0.OGS7099 

0.32290 

2.025 

0.00318 

1.11403 

1.2383 

410 


17.51307 

70.86 

2 .676 

1667.36 

0. OC 52234 

0.92244 

1.993 

0.00 346 

1.107/6 

1.1631 

420 


16.65857 

71.61 

2.641 

1691*60 

0.0047956 

0.02206 

1.969 

0.00375 

1.10233 

1.1334 

430 


15.90684 

76.40 

2.820 

1714.31 

0. OQ 44469 

0.02160 

1.951 

0.00403 

1.09756 

1.0950 

44 0 


15.24039 

79.15 

2.787 

1733.59 

0.0041359 

0.02156 

1.93 8 

0.00433 

1.09335 

1.0564 

45 0 


14.64143 

61. 69 

2.773 

1751.31 

0.04388*3 

0.02143 

1.929 

0.00460 

1.06957 

1.0319 

46 0 


14.10112 

64.65 

2.749 

1768 .50 

0.0036530 

0.02130 

1.923 

0.00469 

1.0 8616 

1 .0046 

470 


13.60900 

87.39 

2.730 

1784.36 

0.0034469 

0.02122 

1.919 

0.00517 

1.0 6 3 L 9 

0.9616 

40 0 


13.16145 

89.96 

2.717 

1795.84 

0. C 0 32797 

0.02117 

1.916 

0.00546 

1.0 8026 

0.9629 

49 0 


12. 74702 

92 .67 

2.707 

1809.76 

0.0031222 

0.02113 

1.919 

0.00573 

1.07769 

0.9455 

500 


12.36405 

95. 34 

2.697 

1622.56 

0.0029612 

0.02113 

1.920 

0.00601 

1.3 7530 

0.9301 

510 


12.00864 

97 .96 

2 .689 

1834.35 

0.0026543 

0.02106 

1.923 

0 .00627 

1.0 73C 6 

0.9194 

520 


11.67753 

100.61 

2 .681 

1845.22 

0.0027395 

0.32111 

1.928 

0.00656 

1.3 7102 

0 .9059 

530 


11.16799 

103.22 

2.675 

1855.29 

0.0026351 

0.02116 

1.933 

0.00666 

1.069C9 

0.8930 

540 


11.07770 

105.82 

2.669 

1864.63 

0.002539* 

0.02125 

1.939 

0.00714 

1.06729 

C .8*30 

550 


10.80468 

108.41 

2.663 

1873.32 

0.0024524 

0.02133 

1.946 

0.007U2 

1.06559 

0.6732 

560 


10.54723 

1 1 0 . 98 

2.658 

1881.43 

0.0023719 

0.02141 

1.953 

0.00771 

1.J64Q0 

0 .6644 

5 7 0 


10. 30389 

113.56 

2 . 653 

1889.01 

0.0022975 

& . 02151 

1.961 

0.00800 

1.06249 

0.8565 

580 


10.07336 

116.13 

2.648 

1896.12 

0 . 0 C 222 85 

0.02161 

1.970 

0.00829 

1.06107 

0 .6493 

590 


9 . 8545 S 

116.69 

2.644 

19C2.6D 

0.0021643 

0.02171 

1.979 

0 .00856 

1.05971 

0.6429 

600 


9.64650 

121.25 

2.639 

1909. 09 

0. 0U21044 

0.02162 

1.986 

Q .0088* 

1.05843 

0.8370 
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thermooynamic properties of oxygen 


2000 PS I A ISOBAR 


TEMPERATURE 

VOLUME 

ISOTHERM 

DERIVATIVE 

ISOCHORE 

DERIVATIVE 

INTERNAL 

ENERGY 

ENTHALPY 

ENTROPY 

=v 

VELOCITY 
OF SQUNO 

DEG. R 

CU FT /LB 

CU F T-PSIA/L0 

PSIA/R 

BTU/L3 

BTU/LB 

BTU/LB-R 

8TU / LB -R 

FT/SEC 


• 100.655 

0.01216 

2213.05 

316.9 

-82.697 

-78 .384 

0.50431 

0. 267 

0.394 

3891 

105 

0.01226 

2132.61 

306.1 

-61.220 

-76.673 

0.52095 

0.26 3 

0.394 

3644 

110 

0.01239 

2042.97 

2 96.0 

-79.293 

-74.705 

0 .53926 

0.259 

0.393 

3769 

115 

0.01250 

1955.76 

264.3 

-77.369 

-72 .739 

0.55674 

0.256 

0.393 

3 733 

120 

0.01261 

1871.12 

272.9 

-75.447 

-70.775 

0.57345 

0.252 

0.393 

3676 

125 

0.01273 

1789.00 

262.0 

-73.528 

-66.613 

0.56946 

0.246 

0.392 

3616 

130 

0.01285 

1709.33 

251.4 

-71.611 

-66.651 

0.60466 

0.245 

0 .392 

3559 

135 

0.01297 

1632.07 

241.2 

-69.696 

-64.891 

0.61966 

0.242 

0.392 

3500 

14 0 

0.01310 

1557.16 

231*3 

-67.783 

-62.931 

0.63391 

0.239 

0.392 

3439 

145 

0.01323 

1484. 54 

221.6 

-65.671 

-60.971 

0.64767 

C * 236 

0.392 

3376 

150 

0.01336 

1414.15 

212.6 

-63.96] 

-59.012 

0.66095 

0. 233 

0.392 

3316 

155 

0.01350 

1345.95 

203.7 

-62.050 

-57 .052 

0.67360 

0.231 

0.392 

3254 

16 0 

0.01364 

1279.87 

195. 1 

-60.141 

-55.091 

0.66625 

0.226 

0.392 

3192 

16 5 

0.01378 

1215.67 

166.9 

-56.232 

-53.126 

0.69633 

0.226 

0.393 

3129 

170 

0.01393 

1153.89 

1 78.9 

-56.323 

-51.164 

0.71006 

0.224 

0.393 

3 066 

175 

0.01406 

1093.67 

171.3 

-54.412 

-49.197 

0.72146 

0.221 

0.394 

3002 

ISO 

0.01424 

1935.77 

163.9 

-52.500 

-47.227 

0.73256 

0 . 219 

0.394 

2939 

165 

0.01440 

979.53 

156* 6 

-50.587 

-45.252 

0.74336 

0.217 

0.395 

2676 

190 

0.01457 

925.11 

149.9 

-46.670 

-43.273 

0.75394 

0.215 

0.396 

2812 

195 

0.01475 

672.47 

143.3 

-46.750 

-41.266 

0.76426 

0*213 

0.396 

2 749 

20 0 

0.01493 

821.55 

137.0 

-44.626 

-39.296 

0.77435 

0.211 

0.399 

2666 

205 

0.01512 

772.31 

130.6 

-42.696 

-37.296 

0.76422 

0.206 

0.401 

2623 

210 

0.01532 

724.72 

124.9 

-40.960 

-35.267 

0.79391 

0.206 

0.403 

2560 

215 

0.01552 

676.74 

119.2 

-39.016 

-33.267 

0 • 8 J 342 

0.204 

0.405 

2 498 

220 

0.01574 

634.33 

113.7 

-37.064 

-31.234 

0.61276 

0. 202 

0.406 

2 436 

225 

0.01597 

591.49 

1C 6. 4 

-35.101 

-29,167 

Q. 62196 

0. 199 

0.411 

2 375 

230 

0.01621 

550.17 

103.3 

-13.126 

-27.123 

0.83103 

0 . 197 

0 .414 

2314 

235 

0.01646 

507.52 

97.6 

-31.114 

-25.017 

0*64006 

Q.200 

0.422 

2224 

240 

0.01673 

466.16 

92.6 

-29.067 

-22.690 

0.64904 

0.199 

0.426 

2159 

245 

0.01702 

431.75 

67.6 

-27,038 

-20.735 

0.85793 

0. 196 

0.433 

2090 

250 

0.01732 

397.04 

63.3 

-24.967 

-18 .552 

0.66675 

0.197 

0.439 

2027 

255 

0.01765 

363.69 

76.6 

-22.676 

-16.340 

0.87551 

0.195 

0.445 

1959 

260 

0.01600 

332.03 

74.4 

-20.759 

-14*094 

0.86423 

0.194 

0.454 

1897 

265 

0.01837 

302.33 

69. 9 

-16.614 

-11.610 

0.69294 

0.193 

0.461 

1628 

270 

0.01676 

273.63 

65.5 

-16.439 

-9.465 

0.90163 

0 . 193 

0.469 

1757 

275 

0.01922 

246.58 

61.6 

-14.231 

-7.113 

0.91033 

0. 192 

0.462 

1693 

28 0 

0.01970 

221.16 

56.6 

-11.966 

-4.693 

D. 91905 

0.191 

0.465 

1612 

265 

1.02023 

197.46 

53.6 

-9.666 

-2.196 

0.92789 

0 . 191 

0 .505 

1555 

290 

0.02081 

175.44 

49.7 

-7.340 

0 .366 

0.93681 

0.194 

0.522 

1478 

295 

0.02146 

155.29 

46.0 

-4.933 

3.014 

0.94585 

0. 193 

0.536 

1412 

300 

0.02218 

137.12 

42.5 

-2.476 

5.739 

0.95501 

0. 193 

0.554 

1350 

310 

0.02369 

107.02 

35.9 

2.600 

11.449 

0.97373 

0,193 

0.586 

1229 

320 

0.02603 

85.69 

30. 0 

7.636 

17.479 

0.99288 

0.193 

0.615 

1126 

330 

0.02664 

72.60 

25.0 

13.097 

23.704 

1.01203 

0.192 

0.625 

1047 

340 

0.03166 

66*44 

21.0 

16.176 

29.900 

1.03053 

0.190 

0.609 

994 

350 

0.03493 

65.46 

17.9 

22.903 

35.639 

1.04775 

0 * 167 

0.575 

966 

360 

0.03629 

67.85 

15.5 

27.196 

41.376 

1.06335 

0.165 

0.532 

952 

37 0 

0.04161 

72.22 

13.7 

31.070 

46.460 

1.07734 

0. 182 

0.490 

949 

360 

0.04464 

77.57 

12.2 

34.566 

51.194 

1. 06992 

0.179 

0.453 

952 

390 

0.04796 

63.43 

11. 1 

37.809 

55.572 

1.10129 

0.177 

0.424 

961 

400 

0.05096 

69.57 

10.2 

40.797 

59.676 

1.11169 

0.175 

0.398 

970 

410 

0.05366 

95.79 

9.4 

43.595 

63.546 

1.12125 

0.173 

0.378 

983 

420 

0.05669 

102.02 

6.8 

46.239 

67.232 

1.13013 

0.172 

0.360 

995 

430 

0.35941 

106.20 

6.2 

46.758 

70.759 

1.13643 

0.171 

0.346 

1009 

440 

0.06204 

114.13 

7.7 

51.170 

74.147 

1.14622 

0.169 

0.333 

1019 

45 0 

0.06461 

119.94 

7. 3 

53.497 

77.426 

1.15359 

0. 168 

0.323 

1034 

460 

0.36712 

125.73 

6.9 

55.749 

6C .606 

1.16059 

0.167 

0.314 

1046 

47 0 

0.06959 

131.43 

6.6 

57,937 

63.706 

1.16726 

0 . 166 

0.306 

1059 

48 0 

0.07200 

137.05 

6. 3 

60.070 

66.733 

1.17363 

0.165 

0.299 

1073 

490 

0.07436 

142.57 

6. 0 

62.153 

69.693 

1.17973 

0 . 164 

0.293 

1086 

510 

0.07697 

153.02 

5.6 

66.166 

95.435 

1.19122 

0. 162 

0.263 

1111 

520 

0.36124 

156.33 

5.4 

66.155 

96.240 

1.19667 

0 . 16? 

0.276 

1124 

530 

0.06347 

163.56 

5.2 

70.092 

101.005 

1.20194 

0 . 161 

0.275 

1137 

540 

0.06566 

166.72 

5.1 

72.001 

103.733 

1.20704 

0. 160 

0.271 

1150 

550 

0.08787 

173.62 

4.9 

73.666 

106.429 

1.21196 

0 . 160 

0.266 

1163 

560 

0.09003 

176.67 

4. 8 

75.752 

1C9.096 

1.21679 

0 . 159 

0.265 

1176 

570 

0.09216 

163.67 

4.6 

77.596 

111.736 

1.22146 

0 . 159 

0.263 

1166 

56 0 

0.09431 

168.62 

4. 5 

79.427 

114.352 

1.22601 

0. 158 

0.261 

1200 

59 0 

0.09642 

193.72 

4.4 

61.240 

116.946 

1.23045 

C . 158 

0.259 

1213 

600 

0.09651 

196.59 

4.3 

63.040 

119.524 

1.23476 

9. 157 

0 .257 

1225 
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C-2a 


T HE RMOOYNA H 2 PROPERTY S OF OXfG-N 


? o a o ps 1 4 rsoaftp 


TEMPERATURE DENSITY 


V(OH/OV)p VOP/QU) v • V ( JP/O v ) T 


OEG. 

P LH/CU FT 

8TU/L 8 

• 100. 

655 82.07074 

224 .45 

105 

01.45199 

222.01 

110 

90 .72956 

219. 17 

115 

80.00304 

216.30 

120 

79.27503 

213.40 

125 

78.54429 

210.45 

no 

77. 01055 

207.47 

135 

77.07349 

204.45 

140 

76.33270 

231.39 

145 

75.56003 

190.28 

150 

74.93906 

195.1? 

155 

74.08479 

191.91 

160 

73.32535 

186.65 

165 

72.55999 

185.34 

170 

71.70011 

161.96 

175 

71.00905 

170.53 

160 

70.22210 

175.03 

165 

69.42645 

171.46 

19 0 

66.621 22 

167. 03 

195 

67.00543 

164.13 

200 

66.97801 

160 . 35 

205 

66.13776 

156.49 

210 

65.29337 

152.55 

215 

64.41336 

140.54 

22 0 

63.52611 

144.44 

225 

62.61963 

140.27 

230 

61.69252 

136.04 

235 

' 60.74136 

133.22 

240 

59.76555 

129. 10 

245 

58.76179 

125.01 

250 

57.72921 

120 . 9? 

255 

56,66500 

116.74 

260 

55.56719 

112.66 

265 

54.43026 

100.55 

270 

53.25414 

104.34 

275 

52.03396 

100.27 

290 

50.76901 

95.05 

295 

49.43492 

91.96 

290 

46.04097 

66.53 

29 5 

46.60022 

94.33 

300 

45.06456 

00.47 

310 

41.65390 

73.36 

320 

30.41132 

67.45 

33 0 

34.91406 

63.22 

340 

31.56696 

60. 61 

350 

20.62936 

60.14 

36 0 

26.11763 

60.71 

370 

24.03245 

62. 10 

390 

22.29974 

63.96 

390 

20. 04079 

66.25 

400 

19.61740 

68.66 

410 

19.56055 

71.20 

42 0 

17.64130 

73. 95 

430 

16.03311 

7 6.67 

440 

16.11524 

79.36 

450 

15.47647 

92.05 

460 

14.09760 

04.77 

47 0 

14. 37007 

07.40 

490 

13.80977 

90 .15 

49 0 

13 .44756 

92.01 

50 0 

13 . 0 <*196 

95.31 

510 

12.66276 

97.93 

520 

12.30960 

100.54 

530 

11.96009 

103.13 

54 0 

11.67112 

105.71 

55 0 

11.30073 

106.28 

56 0 

11. 10700 

110.64 

570 

10.04056 

113.40 

500 

10.60304 

115.95 

590 

10.37164 

116.50 

600 

10.15094 

121.05 


PSIA-Ou FT/QTU PSIfl 


14. 557 

101644.61 

14.366 

173721.42 

14.139 

164926,07 

13.906 

156466.64 

13 .660 

140333.09 

13.426 

140515. 5J 

13.179 

133004.10 

12.929 

125709. 6J 

12.677 

11 8962.41 

12 .422 

112213.44 

12 .167 

105913.71 

11.911 

99714.52 

11*656 

93047.23 

11.401 

90223,52 

11.149 

02035.25 

13.899 

77674.54 

13.652 

72733.72 

10 .409 

60005.39 

10 . 171 

63402.42 

9.937 

59157.96 

9.710 

55025.49 

9.499 

51070.77 

9.275 

47311.97 

9.369 

43719.63 

9.071 

40296.74 

9.661 

37030.73 

0.490 

33941.63 

9.313 

30827.65 

7.794 

27981.15 

7.542 

25370.60 

7.333 

22920.69 

7.096 

20609.81 

5.093 

18449.96 

6.646 

16456. 00 

3.367 

14572.09 

3.170 

12630.50 

5 .649 

11220.97 

5 .677 

9761.58 

5.324 

0429.76 

5.101 

7236.66 

4.066 

6101.79 

4.441 

4479.24 

4.056 

3291.54 

3.746 

2534.75 

3.509 

2096.75 

3.346 

1073.96 

3.224 

1772.17 

3.133 

1735.53 

3.059 

1729.69 

3. Dll 

1739.30 

2.959 

1757.09 

2 .92 7 

1777.90 

2 . 991 

1799.83 

2.966 

1921.29 

2 .82 6 

1839.51 

2.011 

1656.26 

2 .787 

1073.00 

2.767 

1000.76 

2 . 756 

1903.59 

2.741 

1917.27 

2.730 

1925.54 

2.722 

1937.70 

2.715 

1949 .9 7 

2. 705 

1959.44 

2.702 

1969.17 

? .697 

1970.26 

2.692 

1906.75 

2.6B7 

1994.71 

2.683 

2002.19 


2.675 2009.23 

2.674 2016.59 


<OV/CT^/V ThE 3v iAt_ VISCOSITY Th£pm4l OIELECTrIC 
CONDUCTIVITY 3 I FFUSI V I TY CONSTANT 

l/DEG. p 9TU/FT-HR-R L0/FT-5-EC SQ FT/HR 
x io J 


0.0017555 
0.0017735 
0. GC 17946 
3. OC 15 169 
O.OO104CO 
0.00 19644 
0.0010901 
0. 001917? 
0 . 0 C 1 9459 


0.11269 
C. 11153 
0.11011 
0 .10563 
0.10706 
0 . 10547 
0. 10302 
0.10211 
0.10037 


44.469 
41.C29 
37.434 
34. 19 J 
31.265 
25.625 
26.243 
24.093 
22.153 


0.00345 
0 .0034 5 
0.00347 
0.00346 
0 . 0 0344 
0.00342 
0.0034C 
0.00330 
0.00336 


1.57250 

1.56776 

1.56195 

1.55614 

1.55032 

1.54450 

1.53666 

1.5323? 

1.52696 


0. 0019762 
0.0020004 
0 . 00 20427 
9. GO 2C 792 
0 . 0021103 
3 . 0021601 
0.0022050 
0.0022533 
0.0023054 
0. OC 2361 9 

0 « 0 C 24229 
0.0024693 
0.0025616 
0.00264C6 
9.0027272 
0.0026223 
9.0129270 
0.0030427 
0.0031644 
0.0033179 

0. 0034599 
0.0036329 
0.0030130 
0* 0040343 
0.0042506 
0.0044952 
0.0046027 
9 * 0050603 
0.0054069 
0.0056991 

0.0063523 
Q.OC60796 
0.0060102 
0*0091240 
0.0096606 
0.0100125 
0. 0 0 95659 
0.0067669 
0.0078912 
0.0070763 

0.0 C63969 
0.0057890 
3. 0053006 
0. CO 40 713 
0.0045172 
0.0041917 
0.00394C0 
0 • QC 370 25 
0.0034946 
0.0033167 

0.0031536 
3.0030160 
0 . 0 G26867 
0.0027692 
0. CO 26624 
0.0025649 
0.0024755 
0.0023933 
0.0023174 
0.0022471 

0. 0021817 
0. 00212C6 


0.09059 

20.402 

0.09670 

10.021 

0 . 09496 

17.393 

Q. 09300 

16.103 

0.09120 

14.937 

0.09930 

13.004 

0.08739 

12.932 

0.00567 

12.071 

0.09356 

11.292 

0 .00161 

10. 50 7 

C, 37967 

9.940 

0 .07773 

9.37 J 

0.07579 

6.645 

0.073B5 

6.369 

0.07192 

7.936 

0.06990 

7.542 

0.06905 

7.164 

0.36613 

6.657 

0.06421 

6.557 

0.06229 

6.284 

0 • Ob J 39 

6.032 

0.05050 

5.62 3 

0.05662 

5.646 

0.05475 

5.469 

0.05290 

5.291 

0.35107 

5.114 

0.04926 

4.936 

0.06747 

4.756 

0.04569 

4.577 

0*36394 

4.396 

0.06221 

4.216 

0.04004 

4.C35 

0.03027 

3.670 

0.03579 

3.335 

0.03342 

3.026 

0.03121 

2. 766 

0.02926 

2.560 

0.02762 

2.404 

0.02623 

2.209 

0.02513 

2.203 

0.02429 

2.130 

0.02361 

2.009 

0.02310 

2.052 

0.02269 

2.023 

0.02237 

2.002 

0.02211 

1.905 

G. 02192 

1.973 

0.02177 

1.965 

0.02166 

1.959 

0.02159 

1.956 

0.02153 

1.955 

0.02151 

1.955 

0.02143 

1.95 7 

0.02147 

1.960 

0.02152 

1.964 

0.02150 

1.969 

0.02165 

1.975 

0.0217? 

1.901 

0.02101 

1.906 

0.02190 

1.996 

0.02200 

2.004 

0.02210 

2.013 


0.00333 

1.52100 

0.00330 

1.51518 

0.00327 

1.50926 

a .00324 

1.5Q331 

0.00320 

1.49734 

0.00316 

1.49132 

0.00313 

1.40527 

0.00309 

1.47917 

0.00304 

1.4 7302 

0.0030C 

1.46682 

0.00295 

1.46055 

0 .00291 

1.45420 

0.00266 

1.44770 

0.00261 

1.44127 

0.00276 

1.43467 

D. 00270 

1.42795 

0.00265 

1.42111 

0.00259 

1.41413 

0 .00251 

1.407UQ 

0.00243 

1.39970 

0.00236 

1.39223 

0.00231 

1.30456 

0.00224 

1.37670 

0.00217 

1.36661 

0.00211 

1.36027 

0.00204 

1.35166 

0.00197 

1.34201 

0.00193 

1.33365 

0.00103 

1. 32404 

0.00175 

1.31410 

0.00169 

1.30377 

0.00164 

1.29301 

0.00155 

1.27030 

0.00151 

1.24639 

0.00153 

1.22241 

0.00162 

1.19991 

0 .00170 

1.16012 

0.00199 

1.16349 

0.00223 

1.14992 

0.00249 

1.13654 

Q. 00275 

1.12915 

0.00303 

1.12122 

0 .00329 

1.1 1<*45 

0.00357 

1.10056 

0.0036 4 

1.10344 

0.00412 

1.09090 

0.00430 

1.09404 

0.00466 

1.0 9119 

0.00493 

1.00787 

0 * 0 052 r 

1.08465 

0 .00547 

1.08207 

0.00574 

1.0 7953 

a .00599 

1.07716 

0.00626 

1.07496 

0.00654 

1.0 7?90 

0.00602 

1.0 7090 

0.00710 

1.06917 

0.00737 

1.06747 

0.00765 

1.06507 

0.00793 

1.06435 

Q.OO02C 

1.06291 

0.00046 

1.06154 


• TWO-PHASE BOUNDARY 


PPanOTU 

NUH8ER 


5.5965 

5.2145 

4.6137 

4.4527 

4.1272 

3.6335 

3.5666 

3.3295 

3.1130 

2.9192 

2.7436 

2.5054 

2.4430 

2.3149 

2.200P 

2.0971 

2.0052 

1.9235 

1.0512 


1.7875 

1.7320 

1.6041 

1.6433 

1.6092 

1.5616 

1.560? 

1.5450 

1.5500 

1.555$ 


1.5554 
1.574? 
1.5901 
1.6344 
1.6616 
1 .6900 
1.7371 
1.7496 
1.9196 
1.8912 

1.9259 

1.9692 

2.0346 

2.0648 

2.0361 

1.9423 

1.0116 

1.6665 

1.5396 

1.4286 

1.3430 

1.2663 

1.2062 

1.1566 

1.1157 

1.0756 

1.0477 

1.0197 

0.9955 

0.9750 


0.9564 
0 .9436 
0.9293 
3.9150 
0.902? 
0.6907 
0.9603 
D.971C 
0.6626 
0.9550 

0 .846? 
0.0420 
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C-2a 


THERMOOYNAMIC PROPERTIES OF OXYGEN 


2200 PSIA ISOBAR 


temperature 
OEG . R 

VOLUME 
CU FT/LE 

ISOTHERM 

deriwati ve 

CU FT-PSIA/LB 

ISOCHORE 

DERIVATIVE 

PSIA/R 

INTERNAL 

ENERGY 

9TU/L3 

ENTHALPY 

QTU/LB 

ENTROPY 

6TU/L0-R 

°V 

BTU / 

c p 

LB -R 

• 100.933 
135 
110 
115 
120 
125 
130 
135 
140 

0.01218 
0.01226 
0.01237 
0.01248 
0. 91260 
0.31271 
0.01283 
0.01295 
0.01308 

2225.14 

2150.27 
2060.66 
1973.68 

1889.28 
1807.40 

1727.99 

1650.99 
1576.34 

319.0 

308.9 
2 96. 8 

285.1 
2 73.8 

262.9 
252.3 

242.1 

232.2 

-62.664 

-81.299 

-79.377 

-77.459 

-75.543 

-73.630 

-71.720 

-69.011 

-67.905 

-77 .904 
-76.303 
-74.337 
-72.373 
-70.411 
-66.451 
-66.492 
-64.534 
-62.577 

0.50460 
0.52015 
Q .53844 
C. 55590 
0.57260 
0.55860 
0.60397 
C. 61874 
0.63298 

0. 267 
0.264 
0.260 

0. 256 

1. 252 
0.249 
0 . 246 
0.242 
0.239 

0.394 
0.393 
0.393 
0.393 
0.392 
0.392 
D.392 
0 .391 
Q .391 

145 

15 0 
155 

16 0 
165 
170 
175 
180 
185 
190 

0.U1321 
0.01334 
0.31347 
0.01361 
0.01375 
D. 31390 
O.J1405 
0.01420 
0.01436 
0.31453 

1503.99 
1433.88 
1365.95 
1300.16 
1236.45 
1174.77 
1115.06 
1057.28 
1001. 37 
947.28 

222.7 
213.6 
204. 7 
196.2 
166.0 
160.1 
172.4 

165.1 
158. 0 

151.2 

-66.001 

-64.099 

-62.197 

-60.297 

-58.397 

-56.498 

-54.595 

-52.697 

-50.796 

-48.892 

-60.621 

-58.665 

-56.709 

-54.753 

-52.795 

-50.836 

-48.875 

-46.912 

-44.945 

-42.974 

0.64670 

0.65996 

0.67279 

0.68521 

0.69726 

0.70895 

0.72032 

0.73139 

0.74217 

0.75268 

0.237 
C. 234 
0.231 
0.229 
0.226 
0.224 
0.222 
0. 220 
0 . 218 
0.215 

0.391 

0.391 

0.391 

0.391 

0.392 

0.392 

0.392 

0.393 

0.394 

0.395 

195 

200 

205 

210 

215 

220 

225 

230 

235 

240 

0.01470 
0.01466 
0. 01506 
0.31525 
0.01546 
0.01567 
0.01589 
0.01612 
0.01636 
0.01662 

894.97 

846.40 

795.52 

748.29 

702.68 

658.66 

616.19 

575.26 

533.16 

494.03 

144.7 

136.4 

132.3 

126.4 
120*8 

115.4 
110. t 
105.0 

99.3 

94.7 

-46.986 

-45.077 

-43.163 

-41.245 

-39.321 

-37.390 

-35.451 

-33.502 

-31.520 

-29.524 

-40.998 

•39.016 

-37.028 

-35.031 

-33.025 

-31.0C0 

-28.979 

-26.936 

-24.855 

-22.755 

0.76295 
0.77299 
0.78281 
0.79243 
0.80188 
C. 81115 
0.82026 
0.82924 
0.83819 
0.84703 

0.213 
0.211 
0.209 
0.207 
0.205 
0.202 
0.200 
0.197 
0.201 
0. 200 

0.396 

0.397 

0.398 

0.400 

0.402 

0.404 

0.407 

0.410 

0.416 

0.422 

245 
250 
255 
260 
265 
270 
275 
28 0 
285 
290 

Q. 01689 
0.01718 
0.01748 
0 • 01781 
0.01816 
0.01854 
0.01894 
0.01937 
0.01985 
0.02036 

457.73 

423.21 
390.15 
358.60 

329.22 
300.76 

273.89 
248.85 

224.89 
202.80 

89.6 

05.4 

50.7 

76.8 

72.2 
68.0 

64.2 

59.4 

56.4 
52.6 

-27.510 

-25.476 

-23.429 

-21.363 

-19.268 

-17.155 

-15.016 

-12.852 

-10.643 

-8.398 

-20.630 

-18.480 

-16.306 

-14.105 

-11.870 

-9.604 

-7.301 

•4.960 

-2.557 

-0.103 

0.85579 
0*86448 
0.87309 
0 .88164 
0.89016 
0.89863 
0.90708 
0.91551 
0.92402 
0.93256 

0.198 
0 . 197 
0.196 
0.195 
0.194 
0. 193 
0. 192 
0.191 
Q . 191 
0 . 194 

0.426 
0.432 
0.437 
0 .446 
0.450 
0 .457 
0.467 
0.468 
0.484 
0.498 

295 
300 
310 
320 
330 
340 
350 
36 0 
370 
38 0 

0.32093 

0.02154 

0.02297 

0.02470 

0.02676 

0.02915 

0.03180 

0.03460 

0.03746 

0.04031 

182.38 

163.74 

132.01 

108.03 

91.60 

81.71 

77.14 

76.51 

78.63 

82.39 

49.0 
45.7 

39.3 

33.5 

28.5 

24.3 
20.9 
16.2 

16.0 

14.3 

-6.111 

-3.788 

0.968 

5.844 

10.756 

15.578 

20.190 

24.499 

28.471 

32.121 

2.414 

4.988 

10.326 

15.907 

21.659 

27.453 

33*143 

38.595 

43.732 

48.543 

0 .94116 
0.94981 
0.96732 
0.98503 
1.00273 
1.02003 
1*03653 
1.05189 
1.06597 
1.07800 

0.193 
0.192 
0.192 
0 . 192 
0.191 
0.189 
0. 187 
0.185 
a . 183 
0. 180 

0.508 

0.521 

0.546 

0.568 

0.579 

0.576 

0.559 

0.530 

0.497 

0.464 

390 
400 
410 
42 0 
430 
440 
450 
460 
470 
480 

0.04310 

0.04583 

0.04848 

0.05106 

0.05357 

0.05599 

0.05836 

0.06068 

0.36295 

3.36518 

67.10 
92.42 

98.10 
103.97 
109.92 
115.71 
121.39 
127.09 
132.73 
138.31 

13.0 
11.6 
10.9 

10.1 
9.5 
8.8 

8.4 
7.9 

7.5 
7.2 

35.487 

38.616 

41.545 

44.309 

46.936 

49.442 

51.852 

54.101 

56.439 

58.635 

53.047 

57.287 

61.296 

65.110 

68.758 

72.252 

75.627 

78.900 

82.083 

85.187 

1.09050 

1.10124 

1.11114 

1.12033 

1.12892 

1.13695 

1.14454 

1.15174 

1.15858 

1.16512 

0.178 
0.176 
0.174 
0.173 
0.171 
0.170 
0.169 
0 . 168 
0 . 167 
0.165 

0.437 

0.411 

0.391 

0.373 

0.358 

0.342 

0.332 

0.323 

0.314 

0.307 

490 

500 

510 

520 

530 

54Q 

550 

560 

570 

580 

0.06736 

0.06951 

C. 37163 
0.07371 
0.07576 
0.07780 
0.07982 

D. 08182 
0.08300 
0.38577 

143. 82 

149.26 

154 .60 
159.86 

164.61 
169.64 
175. 02 
180. 15 
105.22 

190.26 

6.9 
6.6 

6.3 
6. 1 

5.9 
5.7 
5.5 

5.4 
5. 2 
5. 1 

60.776 

62.666 

64.915 

66.922 

69.893 

70.637 

72.754 

74.646 

78.517 

78.369 

88.219 
91.187 
94.096 
96 .952 
99.757 
102.533 
1C5.272 
107.980 
110.658 
113.310 

1.17137 

1.17737 

1.18313 

1.18968 

1.19403 

1.19921 

1.20424 

1.20912 

1.21386 

1.21847 

0.165 
0 . 164 
0.163 
0. 162 
0*161 
0. 160 
0 . 159 
0. 159 
0. 158 
C.158 

0.300 
0 .294 
0.288 
0.203 
0.280 
0.276 
0.272 
0.269 
0.26b 
0.264 

59 0 
600 

0 . 38772 
0.08965 

195.25 

200.21 

6.9 

4.8 

80.20 3 

62.021 

115.938 

118.545 

1.22296 

1.22735 

0.157 
C. 157 

0.262 
0 .260 


* two-phase boundary 


velocity 
OF SOUND 
FT/SEC 


3899 

3856 

3801 

3745 

3689 

3631 

3573 

3514 

3454 

3394 
3333 
3271 
3209 
3147 
3 0 85 
3023 
2 960 
2898 
2 836 

2 774 
2712 
2651 
2590 
2529 
2473 
2410 
2 352 
2263 
2200 

2134 

2074 

2008 

1951 

1863 

1817 

1757 

1679 

1627 

1553 

1492 

1434 

1319 

1218 

1136 

1074 
1034 
1009 

996 

991 

995 
1000 
1009 
1 02Q 
1031 
1039 
1052 
1064 

1075 
1089 

1101 

1115 

1126 

1139 

1151 

1164 

1177 

1190 

1202 

1215 

1227 

1240 
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C-2a 


thermodynamic properties of oxygen 


2200 PSIA ISOBAR 


temperature density 

0 EG . R LB/CU FT 

V (QN/O V)p 
3TU/LB 

VOP/DU) v -V(DP/OV) t 
PSIA-3U FT/BTU PSIA 

<av/QTyv 
t/OEG. R 

thermal 

CONDUCTIVITY 

BTU/FT-NR-R 

VISCOSITY 

L8/FT-SEC 
X 10 5 

thermal 

0 IFFUSIVITY 
SQ FT/MR 

01 electric 
constant 

* 100. 
105 
110 
115 
120 
125 
130 
135 
140 

» 933 82.12901 
61.54526 
80.82605 
80.10483 
79.36140 
78.65552 
77.92692 
77.19533 
76.46043 

225.55 
223.30 
220.50 
217.66 
214.62 
211. 9J 
209.01 
206.04 
203.03 

14.548 
14.369 
14,143 
13 .910 
13.672 
13 .430 
13.184 
12.935 
12.683 

182748.77 

175344.13 

166554.69 

158101.31 

149973.61 

142162.30 

134657.07 

127448.58 

120527.48 

0. G u 17456 
J.0C17617 
1. 0017821 
0.0016034 
0. 0016257 
3.0018491 
0.0018737 
0.0018996 
3 • G li 19269 

0.11280 
0.11172 
0.11333 
0. 1D866 
0.10733 
0.10574 
0.10411 
0.10242 
0.10070 

44.761 

41.524 

37,698 

34.627 

31.675 

29.011 

26.606 

24.435 

,22.475 

0.00349 
0.0034 0 
0.00347 
0.00346 
0.00345 
0.00343 
0.00341 
0.00339 
0.00337 

1.5 7321 
1.56851 
1.56273 
1.55695 
1.55117 
1.54536 
1.53959 
1.53376 
1.52797 

145 

150 

155 

160 

165 

170 

175 

160 

185 

190 

75.72166 
74.97930 
74.23229 
73.49039 
72.72310 
71.95988 
71.19014 
70.41321 
69.62838 
68, 93485 

199.98 
196.89 
193.74 
190.55 
187. 30 
164.00 
160.64 
177.22 
173.73 
170,16 

12.430 
12.175 
11 . 921 
11.667 
11 .414 
11 .164 
10.916 
10.672 
10.433 
10 . 198 

113884.69 

107510.96 

101397.78 

95536.49 

89916.73 

64536,35 

79381.43 

74446.33 

69723.52 

65205.94 

0 • D 0 19558 
0. 0019665 
0 * C 020 190 
0 • C020536 
0.0020906 
0. 0G21300 
0. GO 21723 
0.0022176 
0.0022664 
0.0023191 

C • 09694 
0.09715 
0.09533 
0.09349 
0.09163 
0.08976 
C. 08787 
0.08597 
0.08407 
0.06216 

20.705 

19.107 

17.663 

16.356 

15.176 

14.112 

13.147 

12.275 

11.465 

10.770 

0.00334 
0.00331 
0.00328 
0.00325 
0.00322 
0.0031 8 
0.00315 
0.00311 
0.00307 
0.00302 

1.52214 

1.51629 

1.51042 

1.50453 

1.49861 

1.49266 

1.46667 

1.48065 

1.47456 

1.46846 

195 
200 
205 
210 
215 
220 
225 
230 
23 5 
240 

68.33175 
67.21812 
66. 39290 
65.55493 
64. 70293 
63.83549 
62.95107 
- 62.04796 
61.12577 
60.18134 

166.56 

162.67 

159.10 

155.26 

151.34 

147.34 

143.27 
139.14 
136.58 
132.61 

9.969 
9.746 
9 .531 
9.323 
9.124 
6.93 4 
8.753 
8.581 
8.096 
7 .87 8 

60856.65 
56759. C 8 

52816.95 
49054.32 

45465.65 
42045.77 

38769.95 

35693.99 

32569.99 
29729.39 

0.0023759 
0 . OC 24376 
0.0025045 
0.0025773 
0.0026567 
0 . OC 274 35 
0.0026386 
0* 0 D 29430 
0.0030464 
0.0031639 

0.08025 
0.07834 
0.07643 
0.07452 
0.07261 
0.07071 
0 • 06861 
0.06692 
0.06504 
0.06317 

10.122 

9.535 

9.002 

6.519 

8.079 

7.679 

7.315 

6.983 

6.660 

6.402 

0.00298 

0.00294 

0.00269 

0.00284 

0.00279 

0.00274 

0.00269 

0.00263 

0.00256 

0*00249 

1.46226 

1.45604 

1*44973 

1.44334 

1.43666 

1.43029 

1.42360 

1.41680 

1.40966 

1.40281 

245 
250 
255 
26 0 
26 5 
270 
275 
290 
28 5 
290 

59.21158 
58.21697 
57.19656 
56, 14655 
55.06389 
53.95088 
52.80296 
51.62377 
50.38296 
49.10792 

126 .70 
124.78 
120 .76 
116.69 
112.95 
108. 99 
105. 16 
101 .04 
97.36 
94.26 

7 .640 
7.436 

7 .20 6 
7 .032 
6,775 
6.536 
5.337 

5.021 
5.671 
5.525 

27102.69 
24638.06 
22315.49 
20134.34 
16128.36 
16226. C2 
14461.96 
12645.72 
11330.51 
9959.00 

0.0033123 
Q. 00 34648 
3 .DO 36164 
0*0 0 36164 
0.0039835 
0.0041691 
0.0044412 
0.0046276 
0.0049755 
Q. 0052646 

0.06130 

0.05945 

0.05762 

0.05560 

0.05400 

0.05223 

0.05048 

0.04876 

0.047Q5 

0.04536 

6.148 

5.914 

5,741 

5.569 

5.397 

5.22b 

5.056 

4.666 

4.714 

4.544 

0.00243 
0.00236 
0.00231 
0.00223 
0.00210 
0.00212 
0.0020 5 
0.00202 
0.00193 
0.00166 

1.39557 

1.36616 

1.36062 

1.37288 

1.36492 

1.35677 

1.34840 

1.33981 

1.33006 

1.32169 

295 

300 

310 

320 

330 

340 

35 0 

36 0 
370 
360 

47. 78667 
46.41707 
43.53321 
40.46650 
37.36512 
34.30640 
31.45104 
28.90170 
26.69392 
24.80748 

90.31 
66.66 
79.91 
74. 0? 
69.50 
66.40 
64.79 
64.43 
65.06 
66,33 

5.322 
5.119 
4.696 
4.321 
4.005 
1.751 
1.559 
1.410 
3.29 4 
3.196 

6715.15 

7600.14 
5746.93 
4373.67 
3422.62 
2603.24 
2426.05 

2211.14 
2098.86 
2043.91 

3.0056259 
0*0060114 
0.0068366 
G • GO 76657 
0.0063314 
0.0066725 
3.0066253 
0 • 00 62336 
0.0076462 
0.0069963 

0.04374 
0.04213 
0.03964 
0.03726 
0.03501 
0. 0 3293 
0.03106 
0 • 0 2 94 & 
0.02796 
0.02675 

4.374 

4.205 

3.872 

3.552 

3.257 

2.997 

2.779 

2.605 

2.469 

2.364 

0.00180 

0.00174 

0.00167 

0.00162 

0.00162 

0.00167 

0.00177 

0.00192 

0.00211 

0.00232 

1.31223 

1.30246 

1.28207 

1.26076 

1.23918 

1.21828 

1.19698 

1.18193 

1.16729 

1.15489 

39 0 
400 
410 
420 
430 
44 0 
450 
46 0 
470 
460 

23. 19960 
21.81913 
20.62641 
19,58522 
16.66863 
17.66006 
17.13517 
16.46079 
15.66600 
15. 34315 

68.12 

70.19 

72.52 

74.96 

77.54 
SB. 1U 
62.66 
65.30 
67.93 

90.55 

3.135 
3 .074 
3.032 
2.993 
2.961 
2.907 
2.668 
2.664 
2 .842 
2.628 

2020 . 79 
2016.62 

2023.49 
2036.35 
2052.12 
2066.52 
2080. CO 

2094.50 
2106.49 
2122.15 

0. CC64126 
0.0056615 
0.0053924 
0.0049763 
0. 00 46165 
0.0042744 
0.0040160 
0.0037811 
0.0035696 
0*0033676 

0.02579 
0.32501 
0.02440 
0.02390 
0.02350 
0.02316 
0.02291 
0.02271 
0.02255 
0. 02244 

2.264 
2.221 
2.172 
2.134 
2.104 
2.061 
2.064 
2.05 J 
2.040 
2.033 

0.00255 

0.00279 

0.00302 

0.00327 

0.00351 

0.00379 

0.00402 

0.00427 

0.00452 

0.00477 

1.14438 
1.13542 
1.12771 
1.12101 
1.11514 
1.10997 
1* 1 0536 
1.10120 
1.0 9743 
1.09400 

49 0 
500 
510 
520 

53 0 

54 0 

55 0 

56 0 
570 
58 0 

14.94486 

14.36556 

13.96073 

13.56592 

13.19926 

12.65283 

12.52759 

12.22143 

11.93250 

11.65920 

93.16 
95.73 
98.33 
100. 79 
103.11 
105.64 
106.17 
110.66 
113.20 
115.71 

2.810 

2.801 

2.764 
2 .779 
2.775 
2.770 

2 .765 
2.761 
2.757 
2 .753 

2135.13 

2147.13 
2156.37 

2166.65 
2172.74 
2182.98 
2192.60 

2201.65 
2210.19 
2216.26 

0.0032170 
0 • 0G3071Q 
0.0029291 
0.0028104 
0.0027110 
0. CG 26099 
3. 00 251 74 
0. 0024323 
0 • OC 23534 
0 . OC 226 12 

0.02234 

0.02228 

0.02217 

0.02216 

0.02221 

0.02224 

0.02229 

0.02235 

0.02241 

0.02249 

2.028 

2.025 

2.024 

2.025 

2.026 
2.029 
2. 033 
2.038 
2.G4J 
2.049 

0.00502 
0 .00527 
0.00552 
0, 00577 
0.00602 
0.00628 
0.00653 
0.00679 
0.00705 
0.00731 

1.09086 
1.38796 
1.08529 
1.08282 
1.0 6052 
1.07635 
1.0 7632 
1.0 7441 
1.07261 
1.3 7090 

59 0 

60 0 

11.40014 

11.15409 

118.22 
120. 73 

2.750 
2 .747 

2225.90 

2233.16 

0.0022137 
0. 0021509 

0.02257 

0.02265 

2.056 

2.063 

0.00756 
0. 00782 

1.06929 

1.06776 


* THO-PHASE BOUNDARY 


PRANDTL 

NUMdER 


5.6246 
5.2634 
4.0593 
4.4951 
4.1667 
3 .6704 
3.6030 
3.3615 
3.1436 

2.9466 
2.7692 
2.6091 
2 .4646 
2.3350 
2.2183 
2.1136 
2*0200 
1.9365 
1.6624 


1.7970 
1.7396 
1.6697 
1.6468 
1.6105 
1.5805 
1.5565 
1 .5363 
1.5394 
1 .5406 

1.5389 

1.5462 

1.5664 

1.6027 

1.6169 

1.6447 

1.6839 

1.6665 

1.7472 

1.7956 

l .6293 
1.6720 
1.9212 
1.9467 
1.9392 
1.8666 
1.6004 
t .6914 
1.5519 
1.4771 

1.3922 

1.3151 

1.2534 

1.1996 

1.1546 

1.1076 

1.0772 

1.0461 

1.0221 

1.0005 

0.9792 
0 .9618 
0 .9464 
0.9306 
0.9183 
0.9C55 
0.8941 
0.6837 
0.0744 
0.8660 

0.8584 

0.8515 
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C-2a 


THERMDOYN AHIC PROPERTIES OF OXYGEN 


2 UO 0 PSI* ISOBAR 


TEMPERATURE VOLUME 


DEG. R 

CU FT/LB 

* 101.211 

0.01217 

105 

0.01225 

110 

0.31236 

115 

0.01247 

120 

0.01258 

125 

0.C127C 

130 

0.01281 

135 

0 .01293 

140 

0.01306 

145 

0.01316 

150 

0.01331 

155 

0.01344 

16 0 

0.01356 

165 

0.31372 

170 

0.01366 

175 

0.01401 

160 

0.31416 

185 

0.01432 

19 0 

0.01446 

195 

0.31465 

200 

0.01463 

235 

0.01501 

210 

0.01519 

215 

0.31539 

220 

0.01559 

225 

0.31561 

230 

0.01603 

235 

0.31626 

240 

0.01651 

245 

0.01677 

250 

0.01704 

25 5 

0.01733 

26 0 

0.31764 

265 

0.01797 

270 

0.01632 

275 

Q. 31669 

260 

0.01909 

285 

0 .01952 

290 

0.01999 

295 

0.02049 

300 

0.02103 

310 

0.02226 

320 

0.02372 

330 

9.02542 

340 

0.02737 

350 

0.02955 

36 0 

0.03190 

370 

0.03435 

360 

0.03665 

39 0 

0.03933 

400 

C .04178 

410 

0.04419 

420 

0.04655 

43 0 

0.04886 

44 0 

0.05110 

45 0 

0.05328 

46 0 

0.05543 

470 

C. 05753 

460 

0 .05960 

490 

0.06163 

50 D 

0,36362 

510 

0.06559 

520 

0.06752 

530 

0.06944 

54 0 

0.07133 

55 0 

0.07319 

5b 0 

0.07504 

570 

0.07688 

580 

0.07671 

593 

0.06052 

600 

0.08232 


ISOTHERM ISOCHORE 
DERIVATIVE DERIVATIVE 
CU FT-PSIA/LB psia/r 


2237 . 1 ? 

2167.64 

2074.25 

1991.51 

1907.34 

1825.70 

1746.53 

1669 .78 
1595.38 

1523.29 

1453.44 

1385.79 
1320.27 
1256.84 

1195.45 
1136.03 

1078.54 
1022.94 

969.16 

917.1? 

866.92 

816.37 

771.48 

726.21 

662.52 

640.40 
599.81 

556.32 
519.42 

483.23 

448.83 

416.03 

366.47 

355.32 
327.06 

300.33 

275.66 

251.41 
229.28 

208.66 
189.66 
156.73 

130.76 

111.77 
98.98 
91.38 
87.69 

67.61 
89.53 

92.67 

97.11 
101.99 
107.27 
112.61 
118.37 
123.67 
129.41 
134.92 
140 . UO 

145 . 64 
151.22 
156.55 

161.61 
167. CO 
172.16 
177. C5 
181 .6C 
186.94 
192.05 

197.11 
202.15 


319.1 
309. 7 

297.6 
286. 0 

274.7 

263.7 
?53.2 

243.0 

233.2 

223.7 

214.6 
205. 7 

197.2 

189.1 

181.2 

173.6 
166. 3 

159.2 

152.5 

146. 0 

139.7 

133.7 

127.9 

122.3 

116.9 

111.7 

106.6 

101.1 

96.4 

91.7 

87.4 

82.7 
79.1 

74.3 

70.3 

66.7 
61.9 
59.0 
55. 3 

51.6 

48.5 

42.3 

36.6 

31.7 

27.4 

23.6 

20.6 

18.4 

16.4 

14. 6 

13.5 

12.5 

11.6 

10.6 

ID . 0 

9.4 
8 . 9 

8.5 

5. 1 

7.7 

7.4 
7.1 

6. a 

6.6 

6.4 
6 . 1 
6 . 0 

5.8 
5.6 

5.5 
5.3 


INTERNAL 

ENERGY 

BTU/lB 


-82.831 

-81.376 

-79.460 

-77.547 

-75.638 

-73.731 

-71.627 

-69.925 

-68.026 

-66.12 9 
-64.234 
-62.341 
-60*449 
-56.559 
-56.669 
-54.779 
-52.669 
-50.999 
-49.186 

-47.215 

-45.320 

-43.422 

-41.521 

-39.615 

-37.704 

-35.786 

-33.661 

-31.905 

-29.939 

-27.956 

-25*956 

-23.947 

-21.920 

-19.673 

-17.811 

-15.730 

-13.630 

-11.494 

-9.331 

-7.135 

-4.914 

•0.396 

4.21? 

6.656 

13.451 

17.906 

22.150 

26.137 

29.855 

33.313 

36.545 

39.560 

42.446 

45.169 

47.761 

50.249 

52.649 

54.973 

57.229 

59.426 

61.566 

63.663 

65.714 

67.726 

69.701 

71.643 

73.554 

75.449 

77.323 

79.176 

81.013 


enthalpy 

BTU/LB 


-77.423 

-75.933 

-73.969 

-72.007 

-70.047 

-68.089 

-66.132 

-64.177 

-62.223 

-60.27C 

-56.318 

-56.366 

-54.414 

-52.461 

-50.507 

-46.552 

-46.595 

-44.635 

-42.671 

•40.704 

-36.732 

-36.754 

-34.769 

-32.776 

-30.774 

-28.762 

-26.737 

-24.676 

-22.603 

-20.504 

•16.384 

-16.243 

-14.060 

-11.606 

-9.670 

-7.423 

-5.146 

-2.616 

-0.449 

1.970 

4.432 

9.499 

14.757 

20.155 

25.617 

31.041 

36.326 

41.405 

46.229 

5C .791 
55.114 
59.219 
63.135 
66.663 
70.470 
73.929 
77.283 
60.542 
63.716 

66.614 
69.644 
92.611 
95.722 
96.564 
1C 1 • 401 
1C4 .171 
106.902 
109.615 
112.300 

114.959 

117.595 


ENTROPY 

BTU/lS-R 


0.50490 
0.51935 
0.53763 
0.55507 
0 .57175 
0,58774 
0.60308 
0.61764 
0.63205 

0 .64575 
0.65699 
0.67179 
C.66416 
0.69620 
0.70767 
0.71920 
0.73023 
0.74097 
0.75145 

0.76167 
0.77166 
0.76143 
0 .79100 
0.63336 
0 .80958 
0.61662 
0.62751 
0.63637 
0 .64511 

0.65376 
0.66233 
0.67061 
0.87921 
0.86757 
0.89566 
Q. 90 410 
0.91231 
0.92055 
0.92879 

0.93786 
0 .94533 
0*96195 
0.97664 
0.99525 
1.01156 
1.02726 
1.04216 
1.05609 
1.06696 

1.06061 

1.09176 

1.10190 

1.11133 

1.12016 

1.12640 

1.13618 

1.14J55 

1.1505b 

1.15725 

1.16164 
1.16976 
1.17564 
1.18129 
1.16674 
1.19201 
1.19709 
1 .20202 
1.20662 
1.21149 

1,21603 

1.2204b 


BTU / 


0.267 

0.264 

0.263 

0.25b 

0.253 

C.249 

0.24b 

0.243 

0.240 

0.237 

0,234 

0.232 

0.229 

0 . 22 ? 

0.225 

0.222 

0.220 

0.218 

0.216 

0.214 
0.212 
0.210 
0. 207 
0.205 
0.203 
0.200 
0. 196 
0. 201 
0 . 200 

0.199 
0.196 
0.196 
0. 195 
0.194 
0.193 
0.192 
0. 191 
0. 191 
0 . 194 

0 . 192 
0. 192 
0. 191 
0. 191 
0. 190 
0.166 
0.187 
0.165 
0.163 
0.181 

0.179 
0.17? 
0.175 
0. 174 
C. 172 
0. 171 
0 . 170 
0. 169 
C . 167 
0 . 166 

0 . 165 
C. 164 

0.163 
0.162 
Q . 161 
0.160 
0.159 
0. 15ft 
0.156 
0.157 

0. 15b 
0.15b 


C P 
L B -R 


0.393 
0.393 
0.393 
0.392 
0.392 
0 .391 
0.391 
0.391 
0.391 

0.390 

0.390 

0.390 

0.390 

Q.391 

0.391 

0.391 

0.392 

0.392 

0.393 

0.394 

0.395 

0.39b 

0.396 

0.399 

0.401 

0.403 

0.406 

0.412 

0.417 

0*421 
0.42b 
0.430 
0.439 
0.440 
0.446 
Q .455 
0.454 
0 . 4b9 
0.460 

0.467 
0.497 
0.516 
0.533 
0.544 
0.546 
0.537 
0 .519 
0.49b 
0 . 468 

0 .444 
0.421 
0.401 
0.363 
0.368 
0.351 
0.340 
0,330 
0.321 
0.314 

0.30b 
0.303 
0.294 
0.289 
0.264 
0.260 
0 .275 
0 .273 
0.270 
0.267 

0 .265 
0.262 


. TWO-PHASE 30UNDARY 


VELOCITY 
OF SOUND 
FT/SEC 


3907 
3 867 
3613 
3758 
3702 
3 645 
3557 
3526 
3469 

3409 

3348 

3268 

3227 

3165 

3104 

3042 

2961 

2919 

2656 

2796 
2 73? 
2677 
2616 
2559 
2501 
2444 
2 3 66 
2301 
2239 

2176 

2118 

2054 

2002 

1934 

1872 

1616 

1742 

1693 

1621 

1565 

1509 

1399 

1300 

1216 

1152 

1104 

1070 

1049 

1037 

1C 33 
10 34 
1040 
1046 
1057 
1061 
1073 
1 0 64 
1095 
1106 

1119 

1131 

1142 

1155 

1168 

1181 

1191 

1205 

1216 

1230 

1243 

1255 
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C-2o 


THERMOOYNAMIC PROPERTIES OF OXYGEN 


2400 PSIA ISOBAR 


TEMPERATUR 

E DENSITY 

V ( OH/D V)p 

V <DP/0U> v 

-V (OP/DV^ 

(OV/OTl/V 

THERMAL 

VISCOSITY 

Thermal 

DIELECTRIC 

ppanDTL 







CONDUCTIVITY 


DIFFUSIVITY 

CONSTANT 

NUMBER 

0 EG • 

R 

IB/CU FT 

8TU/L9 

PSIA-DU FT/BTU PSIA 

l/OEG. R 

BTU/FT-MR-R 

L9/FT-S£C 
X 10* 1 

SQ FT/MR 



• 101. 

,211 82.17905 

226.65 

14 .540 

183647.77 

0.0017358 

0.11291 

45.052 

0.00349 

1.57361 

5.6512 

105 


81.63791 

224.58 

14.372 

176961.43 

0.0(117502 

0.11192 

42.021 

0.00349 

1.56925 

5.3127 

11 0 


80. 92270 

221.63 

14.146 

169177.83 

0. flgl7698 

0. 11054 

35.365 

0.00346 

1.56351 

4.9052 

115 


80.20571 

219.05 

13 .914 

159730.12 

0.0017902 

0.10909 

35.066 

0.00347 

1.55776 

4 .5379 

120 


79.48676 

216.25 

13.676 

151608.33 

0.0416117 

0.10758 

32.069 

0.00345 

1.55201 

4.2066 

125 


78. 76562 

213.41 

13.434 

143802.52 

0.0016341 

0.10601 

29.399 

0.00344 

1. 546*6 

3.9076 

130 


78.04205 

210.53 

13 .189 

136302.97 

0.0016576 

0.10439 

26.972 

0.00342 

1.54050 

3.6376 

135 


77.31578 

207.62 

12 .940 

129100.14 

0.0016624 

0.10273 

24.779 

0.00340 

1.53474 

3.3938 

140 


76.58655 

204.67 

12.689 

122184.66 

0* CO 19065 

0.10102 

22.799 

0. 0P338 

1.52696 

3.1736 

145 


75.85401 

201.67 

12 .436 

115547.36 

Q . DC 19361 

0.09928 

21.011 

0.00335 

1.52318 

2.9747 

150 


75.11784 

196.64 

12 .183 

109179.24 

0.0019652 

0.09751 

19.395 

0.00333 

1.51736 

2.7952 

155 


74.37765 

195.56 

11.93 0 

103071.53 

0.0019961 

0.09571 

17.934 

0.00330 

1.51156 

2.6331 

160 


73.63303 

192.43 

11 .676 

97215.62 

0.0020269 

0.9939C 

16.614 

0.00327 

1 .50572 

2.4670 

165 


72, 88353 

169.25 

11.427 

91603.14 

0 . C G 20639 

0.09206 

15.421 

0.00323 

1.49986 

2.3553 

17Q 


72.12864 

186.01 

11,176 

86225.92 

0.0021011 

0.09021 

14.341 

0 .0 032 0 

1.49397 

2.2369 

175 


71 .36783 

182.72 

10.933 

61076.03 

0. CG214G9 

0.06834 

13.364 

0. 00316 

1.46605 

2.1305 

IS 0 


70.60050 

179. 38 

10.692 

76145.76 

0. DC 21636 

0.08647 

12.460 

0.00313 

1.4 8210 

2.0352 

185 


69. 92598 

175.97 

10 .455 

71427.65 

3 • 0 u 22 294 

0.38459 

11.660 

0.00309 

1.47611 

1.9500 

19 0 


69.04357 

172.49 

10.223 

66914.50 

0.0022766 

D. 06270 

10.955 

0.00305 

1.47007 

1.8742 

195 


68.25249 

168.95 

9.996 

62599.37 

0.0023317 

0.08062 

10.297 

0.00301 

1.46396 

1.6070 

20 0 


67.451 86 

165.34 

9.780 

54475.62 

0. CO 23690 

0.07693 

9.701 

0.00296 

1.45783 

1 .7470 

205 


66.64076 

161.66 

9.570 

54536.91 

0.0024510 

0.07704 

9. 161 

0.00292 

1.45163 

1 .6960 

210 


65.81814 

157.90 

9.366 

50777.23 

0. CO 25163 

0.07516 

6.669 

0.00287 

1.44535 

1.6512 

215 


64. 98288 

154.07 

9.175 

47190.91 

0. OC 25914 

0. J7328 

8.223 

0.00282 

1.43699 

1 .6 126 

220 


64. 13 375 

150.16 

8.993 

43772 .67 

0.0026710 

0.07141 

7.817 

0.00276 

1.43255 

1 .5805 

225 


63.26941 

146.16 

8 .821 

40517.63 

0.0027576 

0.06954 

7.447 

0.00273 

1.42601 

1.5541 

230 


62.38839 

142.15 

6.659 

37421.36 

0.0028527 

0.06766 

7.109 

0.00256 

1.41936 

1.5333 

235 


61.49228 

139.63 

6.174 

34332.21 

0. 0C29436 

0.06564 

6.602 

0.0026C 

1.41263 

1 .5309 

240 


60.57611 

136.01 

7.955 

31464.18 

3. 0 C 30635 

0.06401 

6.520 

0.00254 

1.40576 

1.5261 

245 


59.63675 

132.25 

7.731 

26818.40 

0.0031615 

0.06219 

6.262 

0.00246 

1.39874 

1.5254 

25 0 


58*67575 

126.49 

7.536 

26335.73 

0. DO 33174 

0.06037 

6.025 

0.00241 

1.39159 

1.5314 

255 


57.69284 

124.64 

7 .306 

24001.75 

0.0034467 

0.05857 

5. 830 

0.00236 

1.3643Q 

1 .5393 

260 


56.68499 

120.91 

7.158 

21793.96 

0.0036296 

0.05660 

5.663 

0.00228 

1.37684 

1.5753 

265 


55.64838 

117.12 

6.890 

19773.19 

0. D037596 

0.05504 

5.497 

0*00225 

1.36921 

1.5629 

270 


54.58825 

113.37 

6.674 

17453.65 

0.0039364 

0.95332 

5.331 

0.00219 

1.36143 

1.6064 

275 


53.49991 

109.74 

6 .487 

16067.77 

0 • CC 41463 

0.05162 

5.167 

0.00212 

1 .35347 

1 .6403 

2SQ 


52. 36385 

1Q5.91 

5.161 

14439.92 

0.0042896 

0.04996 

5.003 

0.00210 

1*34535 

1 .6381 

285 


51.22340 

102.36 

6.042 

12877.94 

0.0045791 

0.04630 

4.839 

0.00201 

1.33694 

1.6905 

29 0 


50.33454 

99.55 

5.70 0 

11472.06 

9.0046165 

0.04669 

4.676 

0.00195 

1.32635 

1.7296 

295 


-46.61101 

95. 82 

5.514 

1 Q 164 • 97 

0.0050663 

0.04511 

4.515 

0.00190 

1.31956 

1 . 7560 

300 


47.55062 

92.35 

5.320 

9016.55 

0.0053614 

0.04357 

4.355 

0.00164 

1.31054 

1.7883 

310 


44.92166 

65.91 

4.918 

7040.56 

0.0060066 

0.04089 

4.041 

0.00176 

1.29186 

1.8357 

320 


42.16696 

80.23 

4.550 

5513.62 

0.0066456 

0*03660 

3.739 

0.00172 

1.27249 

1.8591 

33 0 


39. 33981 

75. S6 

4.239 

4396.90 

0 . OC 72025 

0.03644 

3.456 

0.00170 

1.25200 

1 .8583 

340 


36,53002 

72.05 

3.978 

3615.57 

0.0075709 

0.03443 

3.201 

0.00173 

1.23345 

1 .8260 

350 


33 . 93530 

69.82 

3.769 

3091.74 

0.0076959 

0.03262 

2.980 

0.00179 

1.21508 

1.7675 

360 


31 . 34467 

66.72 

3.596 

2754.94 

0.0075570 

0.03100 

2.795 

0.00190 

1.19626 

1 .6656 

37 0 


29, 10619 

66.65 

3.46 2 

2550.26 

9 . Q 0 72196 

0.02952 

2.645 

0.00205 

1.18330 

1.5986 

380 


27.14042 

69.32 

3.346 

2429.99 

9.0067569 

0.02626 

2.525 

0.00222 

1.17024 

1 .5066 

39Q 


25.42709 

70.61 

3 .265 

2361.46 

0.0462665 

0.02722 

2.430 

0.00241 

1 .1 5895 

1.4264 

40 0 


23 . 93342 

72.27 

3.195 

2324.13 

0.0056216 

0.02636 

2.355 

0.00262 

1.14917 

1 .3529 

410 


22 .62841 

74 .26 

3.142 

2307.82 

0.0053966 

0.02566 

2.295 

0 .00283 

1.14067 

1.2907 

420 


21.48096 

76.47 

3 . 096 

2304.21 

9.0050151 

0.02506 

2.247 

0.00305 

1.13323 

1 .2366 

430 


20 • 466 16 

78.82 

3 . 060 

2306.77 

0 . Gu 46 7 C6 

C. 02461 

2.209 

0.00327 

1.12666 

1.1695 

44 0 


19.57026 

81.22 

2 , 994 

2316.57 

0.0043212 

0.02420 

2.179 

0.00352 

1.12092 

1 .13 77 

45 0 


18.76727 

83.69 

2.966 

2324.79 

0.0040636 

0.02369 

2.155 

0.00374 

1.11577 

1.1043 

46 0 


16.04128 

86.20 

2 .94 4 

2334.69 

0. 0036321 

0.02365 

2.13b 

0.00397 

1.11113 

1 .0745 

47 0 


17.38138 

88.73 

2.919 

2345.06 

0. C C 36206 

3.02344 

2.122 

0 .00420 

1.10692 

1 .0468 

480 


16. 77903 

91 .27 

2.902 

2355.84 

0.0034366 

0.32329 

2.110 

0.00442 

1.L0309 

1.0235 

490 


16.22640 

93.82 

2.880 

2366.46 

0. 0 0 32628 

C. 02315 

2.102 

0.00466 

1.09959 

1 .0005 

5C 0 


15. 71735 

96 . 34 

2.866 

2376.71. 

0.0031145 

0.02306 

2.096 

0.00489 

1.09637 

0 .9618 

510 


1 5 « 246 7 7 

98.87 

2.646 

2386.81 

0. Oil 29694 

0.02291 

2.C92 

0.00512 

1.09339 

0 .9651 

52 0 


14.10986 

101.33 

2.840 

2396.34 

0 ♦ b Li 284 73 

0.02269 

2.090 

0.00536 

1.09064 

0.9462 

53 0 


14.40176 

103.74 

2 . 63 6 

2405.05 

0.0027402 

0.02269 

2.089 

C. 00559 

1.0 S8u7 

0 .9339 

54 0 


14.31978 

106 . 15 

2 .83 4 

2413.66 

0.0426376 

C. 32291 

2. C9J 

0.00584 

1.3 65b6 

0.9195 

55 0 


13, 66250 

108. 50 

2 . 822 

2416.94 

0 . 0G25361 

0.92293 

2.092 

0 . 0061C 

1.3 8342 

0.9041 

56 0 


13.32676 

110.66 

2.832 

2422.83 

0.0 U 24658 

0.02297 

2.095 

0.0063? 

1.06132 

0.8958 

57 0 


13.30746 

113,14 

2.829 

2431.66 

0. 0023854 

0.02302 

2.C98 

0.00656 

1.37932 

0 .8856 

58 0 


12 . 70565 

115. 6j 

2.827 

2440.07 

0. CC231C9 

0. 02306 

2.103 

0.0069 C 

1.07743 

C .8764 

590 


12.41974 

118 . 0 f 

2.824 

2446.10 

0.0022418 

0.02314 

2.106 

0.00704 

1.0 7564 

0 • 86 8 U 

60 0 


12.14836 

120.53 

2.822 

2455.77 

0.0121775 

0.02321 

2.114 

0.0072P 

1.07395 

0.8605 


* t no -phase boundary 
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C-Za 


THE RMOOYNANIC PROPERTIES OF OAYGlN 


2600 PSIA ISOBAR 


TEMPERATURE 

VOLUME 

ISOTHERM 

DERIVATIVE 

IS QCHORE 
(DERIVATIVE 

INTERNAL 

ENERGY 

OEG. R 

CU FT/LB 

CU FT-PSIA/L8 

PSIA/R 

aTU/L i 

• 101a 469 

0.01216 

2249.16 

319.2 

-82.797 

105 

0.01224 

2184.93 

310.5 

-81.453 

110 

0.01234 

2095.76 

298.4 

-79.542 

115 

0.31245 

2009.24 

286.6 

-77.635 

120 

0.01256 

1925.30 

275.5 

-75.731 

125 

0.01268 

1843.89 

264.6 

-73.833 

130 

0. 31279 

1764.96 

254. 1 

-71.932 

135 

0.31291 

1688.44 

2 43. 9 

-70.037 

140 

0.01304 

1614.29 

234. 1 

-68.145 

145 

0.31316 

1542.45 

224.7 

-66.255 

150 

0.01329 

1472.85 

215.5 

-64.368 

155 

0.01342 

1405.46 

266.7 

-62.462 

16 0 

0.01355 

1340.21 

198.3 

-60.599 

165 

0.01369 

1277.04 

190.1 

-58.717 

170 

0.01383 

1215.92 

162.3 

-56.836 

175 

0.01398 

1156.78 

174.7 

-54.956 

ISO 

0.01413 

1099.58 

167.4 

-53.077 

185 

0. 01428 

1044.26 

160.4 

-51.198 

19 0 

0.01444 

990.77 

153.7 

-49.318 

195 

0.01461 

939.08 

147.2 

-47.438 

20 0 

0.31478 

809.13 

141. 0 

-45.556 

205 

0.01495 

840.60 

L 35. 0 

-43.673 

210 

0.01513 

794.29 

129.3 

-41.787 

215 

0.01532 

749.33 

123.7 

-39.898 

220 

0.01552 

735.96 

118.4 

-38.006 

225 

0. 31573 

664 . 14 

113.3 

-36.108 

230 

0.01595 

623.66 

168*4 

-34.205 

235 

0.31617 

583.02 

162. 7 

-32.273 

24 0 

0.31641 

544.48 

98.1 

-30.334 

245 

0.31666 

508.33 

93.5 

-28.379 

25 0 

0.01692 

473.97 

89.3 

-26.412 

255 

0.01719 

441.38 

64. 7 

-24.433 

26 0 

0.01749 

409,73 

61.2 

-22.443 

265 

0.01780 

380.73 

76.4 

-20.435 

27 0 

0.01812 

352.66 

72.5 

-10.418 

275 

0.01847 

326.04 

68.9 

-16.386 

200 

0.01084 

301.70 

64.3 

-14.338 

205 

0,01924 

277.15 

61.4 

-12.264 

29 0 

0.01966 

255. 00 

57. 7 

-10.166 

295 

0.02011 

234.24 

54.4 

-8.043 

30 0 

3 .3206(i 

214.95 

51. 1 

-5.903 

310 

0.02169 

181.09 

45.0 

-1.566 

320 

0.02295 

153.58 

39.5 

2.838 

33 0 

0.02440 

132.52 

34.6 

7.27 J 

340 

0.02605 

117.39 

30.2 

11.669 

350 

0.02789 

107.29 

26.5 

15.971 

360 

0.32988 

1Q1.3J 

23.3 

20.115 

370 

0.03199 

98.75 

20.7 

24.068 

300 

0.Q3416 

98. 74 

16.6 

27.800 

39 0 

0.03636 

100.56 

16.8 

31.308 

40 0 

0.03057 

103.58 

15.3 

34.607 

410 

0.04075 

107.46 

14. Q 

37.718 

420 

0.04290 

111.93 

13.0 

40.666 

430 

0.04503 

116.66 

12.1 

43.468 

44 0 

0.04709 

122.09 

11.2 

46. 137 

45 0 

0.04911 

127.37 

10.6 

48.696 

460 

0.05110 

132.66 

10.0 

51.162 

470 

0. 35306 

137.90 

9. 5 

53.546 

40 0 

0.35498 

143.30 

9.0 

55.860 

49 0 

0,05687 

146.61 

a. 6 

58.106 

500 

0.35072 

153.89 

8.2 

60.297 

510 

0.36055 

159.15 

7.9 

62.437 

52 0 

0.06236 

164.38 

7.6 

64.529 

53 0 

0 .06414 

169.49 

7.3 

66.580 

54 0 

0.36590 

174.5b 

7.1 

68.593 

55 0 

0.36764 

179. 46 

6.8 

70.567 

56 0 

0.06936 

184.32 

6.6 

72.509 

570 

0.07106 

189. id 

6.4 

74.420 

580 

0.37276 

193.82 

6.2 

76.303 

590 

0 .1)7444 

198.50 

6.0 

78.160 

6 <J 0 

0.07515 

204.39 

5.9 

80.015 


• TWO-PHASE 90UN0AR 1 


ENTHALPY 

ENTROPY 

c v c p 

velocity 
OF SC J NO 

BTU/LP 

STU/L8-R 

BTU / L3 -R 

FT/SEC 


-76.942 

0.50520 

6.267 

0.393 

391-3 

-78.562 

0.51056 

3.264 

G .39 J 

3070 

-73.6CC 

C. 53682 

i . 26 : 

0.392 

6825 

-71.640 

0.55425 

0.257 

0.392 

3770 

-69.682 

0.57091 

0. 253 

0.391 

37m 

-67.726 

0*58689 

l • 25 . 

3.391 

3650 

-65.772 

C .63221 

0.246 

0.391 

3603 

-63.820 

0.61694 

0.243 

0.390 

3542 

-61.869 

G. 63113 

l . 24C 

0.390 

3403 

-59.919 

0.64481 

C .233 

3.393 

3424 

-57.97C 

0 .65832 

C . 235 

0.390 

3364 

-56.022 

0.67080 

0.232 

r .390 

3304 

-54.073 

0.68317 

3.233 

C.39u 

3243 

-52.125 

0.69516 

0.2 2 8 

0.390 

3183 

-5u .176 

0.70680 

0.225 

0.390 

3122 

-48.226 

0 .71810 

0.223 

0.390 

3062 

-40,275 

0.7291C 

0. 221 

1.390 

3 2 Cl 

-44.322 

0 .73980 

0 .219 

C.39I 

2941 

-42.36E 

0.75024 

0.217 

0.392 

2001 

-40.406 

0.76042 

0.214 

0.392 

2821 

-38.443 

0.7733F 

C . 212 

0.393 

2 762 

-36.475 

0.78308 

0.213 

0.394 

2703 

-34.501 

C.7696C 

0.208 

l> . 395 

2645 

-32.520 

C. 79892 

G. 206 

0.397 

2508 

- 3 w .532 

0.80806 

l.233 

0.398 

2532 

-28.535 

0.81733 

C .201 

0 .LOO 

2477 

-26.528 

0.82585 

0. 190 

0.402 

2422 

-24 .488 

0.85462 

0 . 2C1 

C .40 7 

22 27 

-22.435 

0.84327 

0.23'. 

0 .412 

2277 

-20 .360 

0.5518? 

0 . 199 

0 .416 

2217 

-18.267 

0 .S6J28 

C.198 

0.421 

2160 

-16 .155 

G. 86965 

3.197 

C .423 

2C90 

-14.C24 

C .67692 

C. 195 

0.432 

2C50 

-11.867 

0.88514 

0. 194 

0.432 

1981 

-9.692 

0.89327 

0.193 

0.430 

1924 

-7.493 

0.93135 

C .192 

0.445 

1071 

-5.267 

G .90937 

C . 191 

0.444 

10G1 

-3.002 

0.91739 

0 . 191 

0.456 

1753 

-4.700 

0.92539 

? . 194 

0.465 

1684 

1.641 

0.93339 

u . 192 

0.471 

1633 

4.015 

0.94137 

u .192 

0.478 

1577 

8.876 

0.95731 

u. 191 

0.493 

1471 

13 .887 

0.97322 

0.191 

0.507 

1376 

19 .018 

0.98901 

G. 189 

0.517 

1295 

24.211 

1.00451 

0.108 

0.520 

1227 

29.398 

1.01955 

G. 106 

0 .51o 

1174 

34.503 

1. J3393 

C .185 

C .504 

1133 

39 .469 

1.04754 

C • 1 8 3 

0.400 

1105 

44.240 

1.06029 

0 . 181 

0.467 

1087 

48.816 

1.07215 

3.179 

C ,44b 

1 ?77 

53.174 

1.36319 

9.177 

0.426 

1073 

57.337 

1.09347 

l'. 17?, 

0.407 

1074 

61.322 

l.lJTOe 

0.174 

0.391 

1 u70 

65.146 

1.11208 

0. 173 

0 ,37b 

1 G 85 

68 .8 1 C 

1 .12050 

J. 172 

0 .358 

1087 

72,342 

1.12044 

0.170 

0.347 

1097 

75.765 

1.13597 

C. 169 

: .337 

1 1C 7 

79.C9C 

1, 14512 

: .168 

C .328 

1 117 

82.326 

i. 14993 

U. L67 

U. 32 0 

112 0 

86.484 

1.15545 

G.166 

0.312 

1130 

80.57C 

1 . lo 26 8 

0.165 

C .306 

115) 

91.59C 

1.16066 

Z . 164 

0 .299 

1160 

94.551 

1.17441 

0.163 

(1.294 

1172 

97.46C 

1.17996 

0. 152 

C .289 

1 184 

ICC .322 

1.18531 

: .161 

C .284 

1196 

1C3 .131 

1.19)46 

3 . 16 1' 

0.279 

1205 

106 .901 

1.19546 

0.159 

0 .275 

1217 

1C8. 634 

1.20529 

G»15b 

C .272 

1221 

111.333 

1 .2 J499 

:. 157 

0 .269 

1241 

114.000 

1.20956 

0. 15 b 

0.266 

1253 

116.676 

1.21405 

i. 155 

L .265 

127? 


390 


C-Zq 


THERMO DYNAMIC PROPERTIES OF OXYGEN 


2600 PSIA ISOBAR 


TEMPERATURE DENSITY 
066. R IB/CU FT 


V ( DH/O V)p V(OP/OU) v -V<DP/OV) t 

BTU/LB PSIA-CU FT/BTU PSIA 


* 101. 

409 02.22049 

227.74 

10 5 

01.72901 

225.66 

110 

01.01053 

223.15 

115 

00.30569 

220.42 

120 

79.59112 

217.65 

125 

76.07462 

214.87 

130 

70.15596 

212.04 

135 

77.43490 

209.18 

140 

76.71117 

206.29 

145 

75.90449 

203.35 

15 0 

75.25453 

200.37 

15 5 

74,52096 

197 .35 

16 0 

73.70330 

194.29 

165 

73.04139 

191.17 

170 

72,29453 

160.01 

175 

71.54229 

104.70 

100 

70.70414 

101.51 

105 

70.01940 

178.17 

190 

69.24767 

174.77 

195 

60.46798 

171.31 

20 0 

67.67965 

167.77 

205 

66.50103 

164.17 

210 

66.07361 

160.49 

215 

65.25390 

156.74 

220 

64.42105 

152.91 

225 

63.57604 

149.02 

230 

62.71529 

145.06 

235 

61*04270 

142. 96 

240 

60.95213 

139.32 

245 

60.04021 

135.69 

25 0 

59*10928 

132.06 

255 

50.15945 

128.37 

26 0 

57.10874 

124.74 

265 

56.19195 

121. 10 

270 

55.17691 

117.53 

275 

54.13874 

114.07 

20 0 

53.37702 

110. 50 

205 

51.96061 

107.06 

290 

50.86107 

104.49 

295 

49.71493 

100.94 

300 

48.54026 

97 .63 

310 

46.10756 

91.49 

320 

43.57679 

55.97 

330 

40.90162 

61.30 

340 

36.30447 

77.59 

350 

35.85533 

74.94 

360 

33.46539 

73. 30 

37 0 

31.260S2 

72.66 

300 

29.27031 

72.79 

390 

27.49912 

73.59 

40 0 

25.93011 

74.64 

410 

24.54105 

76.47 

42 0 

23.30799 

78.36 

430 

22.20945 

80.47 

44 0 

21.23503 

62.69 

45 0 

20.36050 

55.03 

460 

19.56055 

67 .42 

470 

10.04795 

69.04 

400 

10.10963 

92.29 

490 

17.50547 

94.76 

500 

17.02091 

97.20 

510 

16.51420 

99 .60 

520 

16.33657 

1J2.11 

530 

15.59090 

104.49 

540 

15.17371 

106.65 

550 

14.70472 

109.23 

560 

14.41816 

111.47 

570 

14.07192 

113.66 

50 0 

13.74415 

115.62 

590 

13.43325 

117.94 

60 0 

13.13240 

120.44 


14.531 
14.375 
14.149 
13 .917 

13.660 

13.430 
13.193 
12.945 
12.694 

12 .443 
12 .190 
11 .930 
11 .607 

11.430 
11.192 
10 .949 
10.710 
10 .476 
10 .245 

10.026 
9.012 
9.606 
9.410 
9.223 
9.045 
6 .60 4 
0 . 731 
0.247 
6 . 029 

7.017 
7.620 
7.402 
7.272 
5. 996 
6.795 
6.622 
6.333 
6.195 
5.556 

5.603 
5.496 
5.10 0 
4.753 
4.450 
4.106 
3.966 
3.775 
3.629 
3.502 

3 .402 
3.319 
3.255 
3. 203 
3 . 159 

3.066 
3.U53 
3.026 
2.997 
2.976 

2.95 0 
2.935 
2 .914 
2.903 
2.097 
2.091 

2.660 

2.066 
2.069 
2.672 

2.075 

2.901 


104944.60 

170573.74 
169795.51 
161353.22 
153236.70 

145436.30 
137942. C4 
130744.45 
123634.15 

117201.95 

113636.66 

104736.06 

90604.95 

93277.13 

07904.42 

02750.55 
77532.60 

73110.43 
60600.65 

64296.95 
60176.06 

56239.74 
52401.92 

46696.02 
45479.15 

42223.55 
39125.79 

36055.62 

33107.43 

30520.17 

26016.31 

25670.46 

23432.14 
21394.12 

19456.63 

17651.56 
16013.50 

14406.30 
12969.52 

11644.95 

10433.03 
5349.50 

6692.53 

5430.94 

4505.93 
3046.77 
3391.07 

3066.59 
2690.01 

2765.91 

2605.00 
2637.11 
2606.66 

2595.43 
2592.67 

2593.23 

2596.00 

2600.63 
2606.66 

2613.43 

2620.53 

2626.24 

2636.03 
2642.47 

2640.95 

2653.60 
2657.57 
2660.99 

2663.94 

2666.51 

2664.10 


(DV/OTyv 

THERMAL 

VISCOSITY 

THERMAL 

OIELECTRIC 

CONDUCTIVITY 

DIFFUSIVITT 

constant 

l/DEG. R 

9TU/FT -MR-R 

LB/FT-SEC 
X 105 

SO FT /MR 


0.0017260 

0.11302 

45,344 

0.00350 

1.574u1 

0.0017364 

0.11211 

42.521 

0.00349 

1.56999 

0 • 0C 17577 

0.11075 

38.635 

0.00349 

1.56426 

0.0017774 

0.10932 

35.5C7 

0.00347 

1.55056 

0.0017979 

0 . 10 70 3 

32.50 J 

0.00346 

1.55295 

0.0016195 

0.10627 

29.79.1 

0.00346 

1.54713 

0. C G 16420 

0 .10467 

27.339 

0.00343 

1.54141 

0.0016657 

a. 10303 

25.126 

0.30341 

1.53560 

0.0016906 

0 • 10134 

23.126 

0 .00339 

1.52995 

0. CO 19169 

0.09962 

21.316 

0.00336 

1.52421 

0.0C 19446 

0.39707 

19.665 

0.00334 

1.51045 

0.0019740 

0.09609 

18.20 6 

O.OC 331 

1.512*0 

0. 0020051 

0.09429 

16.672 

0.00326 

1.S069D 

0.0420302 

C. 09240 

15.664 

0.00325 

1.5 Cl. 9 

0.0020734 

0 .09465 

14.571 

0.00322 

1.4952 7 

0. 0021109 

0.06000 

13.562 

0. 00310 

1.40941 

0.0021511 

0 .08695 

12.666 

0 .00315 

1.48352 

O.CC 21941 

0 .36510 

11.675 

0.00311 

1.47760 

0 . C b 224P2 

0.06323 

11.140 

0.00307 

1.47164 

0 . CO 22090 

C. 00137 

10.473 

0.003G3 

1.4 65b4 

0.0b2343? 

C. 37951 

9.060 

0.00299 

1.45950 

9 • G w 240 C 4 

0.37765 

9.319 

0.00295 

1.45347 

0.0024632 

0.07579 

8. 621 

0 .00290 

1,44729 

0.0(225307 

0.07394 

6.367 

0 .00296 

1.44U5 

0. OC 26040 

0.37209 

7.954 

O.C9201 

1.43473 

3. Qt 26636 

0.97025 

7.570 

0.00276 

1.42033 

0.0027702 

0.46642 

7.235 

0.0027? 

1.42103 

3. Ot 28491 

0.46661 

6.923 

0.00264 

1.41526 

3.0029551 

C . J6401 

6.636 

0.00250 

1.4CB57 

‘ 0. 0D3C643 

C . 06302 

6.375 

D. 00252 

1.40175 

0.0431667 

0.06124 

6.135 

0.00246 

1.39401 

O.Cc 32904 

0 . 45949 

5.91b 

0.00242 

1.30775 

0 * 04 34670 

0.05775 

5.753 

0.00234 

1.30057 

0. 0035669 

0.0560? 

5.591 

u.00231 

1.37321 

3.C037235 

C. 35435 

5.43 J 

0 ,C022f 

1.36575 

0. PO 39048 

0 .35273 

5.271 

C. 00219 

1.35014 

0.0440161 

0.05107 

5.113 

4 .40217 

1*350 39 

0 • 0042607 

0 • Q 4947 

4.954 

0.00209 

1.34242 

3 * C l 445 C 5 

0.34790 

4.799 

0.0C20? 

1.73432 

3.0046676 

0.0463b 

4.643 

0.00190 

1.32645 

0. 0049006 

0.04469 

4.491 

0 .00193 

1.3 17o2 

Q.U539C7 

0.34206 

4. 191 

0.00195 

1 • 3 C 0 1 6 

3. QC56969 

0 .43964 

3.9C3 

0 • 0 0 18 L 

1.20230 

0 • 0 U63622 

0.03774 

3.632 

0.00170 

1.26421 

0.0067032 

0.03579 

3.364 

0 .00179 

1.24620 

0. 0460667 

C. 03402 

3.163 

4.00194 

1.22003 

0.0066613 

C . 3 3 2<k2 

2.973 

0.00192 

1.21257 

0.0067171 

0.03094 

2.813 

0.0020 ? 

1.19770 

0 . OC 64191 

0.02965 

2.682 

C. 00217 

1.10430 

O.CC60610 

0.02856 

2.575 

0 .10233 

1.172*2 

3. 0 C 566 73 

0.02764 

2.466 

0.40250 

1.16226 

0.0453260 

0.02607 

2.410 

0.00269 

1.15314 

0.0449077 

0.02624 

2.361 

C. 00296 

1.1 45v 9 

9.0046721 

0 . 02570 

2.315 

0.0030 6 

1.137*5 

0.0443354 

0.02523 

2.27b 

0.00331 

1.131 j 4 

a . 0040011 

3.02467 

2.246 

0. J0352 

1.126.3 

0.0038563 

0.0245? 

2.224 

0.40372 

1.12091 

0.0036461 

0.02432 

2.204 

0.00394 

1.11629 

0.00 34655 

0.02412 

2.169 

0.00415 

1.1 12.0 

0.0032914 

0.02395 

2.177 

0 . 00437 

1.10622 

0.0031439 

C. 02302 

2.167 

0.00450 

1.1:466 

0* C 0 29903 

0.02365 

2 . 16 j 

0.00479 

1.11141 

0.0028743 

0.02360 

2.155 

0.0050? 

1.09639 

0.0027641 

0.02356 

2.152 

0.00524 

1.09567 

0.0026617 

0.02357 

2.151 

0.00546 

1.09293 

0.0025526 

0.02356 

2.154 

0.0057? 

1. 190*0 

0.0024696 

0.02360 

2.151 

0.00594 

1.30017 

0. 0023929 

0.02363 

2.153 

0.0061 7 

1.005*9 

0.0423216 

0.02366 

2.15b 

0 • J Go4 C 

1.00393 

0.0022552 

0.02371 

2.164 

G . 3 0 66 4 

1.3 0196 

0.0422007 

0.32377 

2.164 

0.00693 

1. 30010 


TMO-PMASE 90UNDARY 


PRANOTL 

NUMbER 


5.6776 
5.3623 
4 .9514 
4.5010 
4.2460 
3.9451 
3.b725 
3.4264 
3.2039 

3.3C29 
2.0214 
2 , b 5 74 
2.5094 
2.3760 
2.2550 
2.1477 
2. 0507 
1.9639 
1.0064 


1.0175 
1.7566 
1.7030 
1 .o563 
1.6160 
1 .5016 
1.5529 
1.5297 
1.5241 
1.5179 


1 .5143 
1.5176 
1.5150 
1.5509 
1.5523 
1.5740 
1 .o ? 30 
1 .6 0 n 0 
1.6447 
1.6766 


1.6903 
1.7231 
1.7690 
1.7 002 
1.7920 
1.7741 
1 .7200 
1.6651 
1.5974 
1.5211 

1 .4476 
1.3793 
1.3193 
1.2633 
1.2191 
1.1653 
1.1294 
1.0904 
l.v694 
1 . u 4 40 

1.0203 
1 ... 3 05 

0.9026 
0.9646 
u .9490 
(1.9341 
u *9 155 
3.9C 36 
0.0925 
0.0021 

2.0723 

0.0609 
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C-2a 


THERMODYNAMIC PROPERTIES OF OXYGEN 


2000 PSIA IS08AR 


TEMPERATURE VOLUME ISOTHERM ISOCHORE INTERNAL ENTHALPY 

OERIVATIVE DERIVATIVE ENERGY 

OEG. R CU FT/LB CU FT-PSI A/L8 PSIA/R BTU/L3 BTU/LB 


entropy 

9TU/L0-R 


Cy C p 

3TU / L 8 -R 


VELOCITY 
OF SOU NO 
FT /SEC 


101*766 

0.91215 

2261. 11 

319.1 

-82.763 

-76.462 

0.50549 

0.267 

0.393 

3924 

105 

0.01222 

2202.14 

311.3 

-81.529 

-75.192 

0.51770 

0.265 

0 .392 

3 890 

110 

0.01233 

2113.18 

299.3 

-79.623 

-73.231 

0.53602 

0 . 261 

G .392 

3 036 

115 

0.01244 

2026.08 

207.6 

-77.721 

-71.273 

0.55343 

3.257 

0.391 

3702 

120 

0.01255 

1943.16 

276.4 

-75.621 

-69.317 

0.57006 

0.253 

0 .391 

3727 

125 

0. 31266 

1061.90 

265.5 

-73.926 

-67.363 

0.50603 

25J 

0.390 

3673 

130 

0.31270 

1703.27 

255.0 

-72.036 

-65.411 

0.60134 

0.247 

0.390 

3 613 

135 

0.31209 

1706.99 

244.6 

-70.147 

-63.462 

0.61605 

0.244 

0 .390 

3 556 

140 

0.01302 

1633.07 

235.0 

-66.262 

-61.513 

0.63022 

C. 241 

0.3B9 

3497 

145 

0.31314 

1561.47 

225.6 

-66.379 

-59.567 

3.64360 

2.230 

0.309 

3433 

150 

0.01326 

1492.12 

216.5 

-64.496 

-57.621 

0.65707 

0.235 

0*399 

3379 

155 

0.01339 

1424.97 

207,7 

-62.621 

-55.676 

0.66963 

0.233 

0.309 

3323 

160 

0.01353 

1359.97 

199.3 

-60.745 

-53.732 

0.66217 

C. 230 

0.309 

2263 

165 

0.91366 

1297.07 

191.2 

-50.871 

-51.700 

0.69414 

0.228 

0.309 

3203 

170 

0.01300 

1236.20 

163. 3 

-56.999 

-49.8 44 

0.70574 

0.226 

0.309 

3140 

175 

0.01394 

1177.33 

175.6 

-55.129 

-47.899 

0.71702 

0.224 

0 .369 

3 000 

180 

0.01409 

1120.39 

160.5 

-53.260 

-45.953 

0.72790 

C .221 

0 .369 

3 021 

105 

0.01424 

1065.34 

161.6 

-51.391 

-44.006 

0.73665 

0.219 

0.390 

2961 

15 0 

0.01440 

1012.13 

154. 9 

-49.523 

-42.057 

0.74905 

0. 217 

0.390 

2902 

195 

0.31456 

960.71 

146.5 

-47.655 

-40.105 

0.75919 

0.215 

0.391 

2044 

200 

0.01473 

911.04 

142.3 

-45.706 

-36.150 

0.769C9 

0.213 

0 .3 91 

2 7 86 

205 

0.01490 

063.07 

136.3 

-43.916 

-36.191 

0.77977 

0.211 

0 .392 

2 728 

210 

0.01500 

016.77 

130.6 

-42.045 

-34.228 

0*70624 

0.200 

0.393 

2 672 

215 

Q. 01526 

772.09 

125.2 

-40.172 

-32.259 

C • 7 975? 

C .206 

0 .394 

2616 

220 

0.01546 

720.99 

119.9 

-36.297 

-30.203 

0.0 1659 

3.234 

C.395 

2 561 

22 5 

0.01566 

607.46 

114.6 

-36.410 

-20.3U0 

0.01549 

0.201 

0.397 

250 9 

23 0 

0.01507 

647.45 

110.0 

-34.535 

-26.309 

0.42424 

0.196 

0.390 

2465 

235 

0.01600 

607.30 

104.3 

-32.626 

-24.207 

0 .03294 

C.202 

0.403 

2372 

240 

0.01631 

569.24 

99.7 

-30.711 

-22.254 

G .64150 

0 . 201 

0.407 

2313 

245 

0.91655 

533.06 

95.3 

-20.781 

-2*.2CC 

0.04997 

C. 2C* 

0.411 

2256 

250 

0 . 01600 

490.68 

91.1 

-26.642 

-16.131 

0.65633 

U . 196 

0*416 

2201 

255 

0.0170b 

466.28 

86*6 

-24.093 

-16.045 

0.06659 

0 . 197 

0.410 

2 1 40 

260 

0.31734 

434.45 

63.2 

-22.935 

-13.944 

0.67475 

S. 19© 

U .427 

2 0 94 

265 

0.01764 

405.53 

76.3 

-20.962 

-11.016 

0.00285 

C . 195 

C .425 

2 C 25 

27 0 

0 .01795 

377.6-* 

74.5 

-16.963 

-9.679 

0.69005 

0.193 

0.430 

1972 

275 

0.01027 

351.11 

71.1 

•16.993 

-7.52C 

0 .89077 

0.193 

C .437 

1 922 

200 

0.01062 

327.03 

66.7 

-14.990 

-5.337 

0.91664 

0.192 

3 .4 36 

1057 

205 

0.31099 

302*21 

63.6 

-12.960 

-3.124 

0.91447 

0 . 191 

0.446 

1809 

29 0 

0.31930 

260.02 

60.0 

-10.925 

-0.879 

0.92226 

0. 194 

C.453 

1 741 

295 

0.01979 

259.16 

56.7 

-8.662 

1.399 

0.93007 

:■* 192 

0.456 

1691 

300 

0.02023 

239.66 

53.5 

-6.707 

3.704 

0.93762 

0.192 

0.464 

1 639 

310 

0.02121 

205.05 

47.5 

-2.596 

6.402 

0.95322 

0. 191 

0.475 

1539 

320 

0 . 02233 

176.34 

42.1 

1.644 

13.219 

0.96651 

0.190 

0.407 

1445 

330 

0.02359 

153.55 

37.2 

5.900 

16.141 

0.96366 

0.189 

0 . 4 9o 

1 365 

340 

0.02502 

136.46 

32. 8 

10.143 

23.117 

0.99852 

C . 166 

0 .499 

1296 

350 

0.32660 

124.25 

29.0 

14.307 

26.101 

1.01296 

0.10b 

0.497 

1249 

360 

Q .02032 

116.22 

25.7 

16.340 

33.033 

1.02606 

0.164 

0.409 

1195 

37 0 

0. 03015 

111.56 

23.0 

22.230 

37 .071 

1.04011 

C.163 

0.473 

1162 

300 

0.03206 

109.66 

20.7 

25.951 

42.572 

1.05266 

u . 161 

0.463 

1133 

390 

0.03401 

109.9o 

16.7 

29.474 

47.100 

1.06444 

0.179 

0.445 

1124 

400 

0.33596 

111.60 

17. 0 

32.611 

51.467 

1.07540 

G .178 

0 .427 

1115 

410 

0.33796 

114.45 

15.7 

35.974 

55.653 

1.03501 

U .176 

0.411 

1111 

420 

0*03992 

117.96 

14.5 

38.979 

59.677 

1.09551 

4.175 

0. 395 

1112 

430 

0.34167 

122.11 

13.5 

41.645 

63.552 

1.10463 

0 .173 

0.381 

1116 

440 

0.04370 

126.05 

12.5 

44.579 

67.276 

1.11319 

0.172 

0 . 365 

1115 

450 

0.94565 

131.01 

11.6 

47.200 

70.669 

1 . 12127 

0 .171 

0.353 

1123 

46 0 

0.04750 

136.00 

11.1 

49.724 

74.35C 

1.12092 

0.170 

0.343 

1132 

470 

C. 04931 

141. 07 

10.5 

52.163 

77.732 

1.13621 

C .168 

0 .333 

1140 

40 0 

0.05110 

146.90 

10.0 

54.526 

01.022 

1.14313 

0.167 

3.325 

1159 

490 

0.05286 

152.11 

9.5 

56.623 

64.232 

1.14975 

0.166 

0 .317 

1159 

50 0 

0.05460 

157.24 

9.1 

59.C50 

67.360 

1.15608 

0. 165 

C .310 

117? 

510 

0.35631 

162.39 

0.7 

61.240 

91.436 

1.16216 

3. 16 4 

0.304 

1179 

520 

0.95000 

167.54 

8.4 

63.372 

93.443 

1.16000 

C! . 163 

0.299 

1191 

530 

0.05966 

172.55 

0.0 

65.460 

96.394 

1.17362 

G . 162 

0.293 

1201 

540 

0.06131 

177.53 

7.7 

67.5C7 

99.296 

1.17905 

0 . 161 

C .288 

1213 

550 

0.06293 

162 .44 

7.4 

69.514 

102.143 

1.14427 

0. 16C 

0.282 

1 22 j 

56 0 

0.06454 

107.29 

7.2 

71.466 

104.946 

1.10933 

0.159 

0.278 

12 32 

57 0 

0.06613 

192.07 

7. a 

73.426 

107.714 

1.19422 

0 . 150 

0.275 

1244 

500 

0.06771 

196. 79 

6.8 

75.336 

110 .443 

1.19497 

0.157 

0.2 72 

1255 

59 0 

0.36920 

201.46 

6.6 

77.217 

113.139 

1.20358 

0.15b 

0.269 

1267 

600 

0.07004 

206.06 

6.4 

79.072 

115.004 

1.2J406 

0.155 

0 .266 

1273 


• TWO-PHASE BOUNDARY 
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C-2a 


thermooynahic properties of oxygen 


2800 PSIX ISOBAR 


TEMPERATURE DENSITY 

V(DM/DV>p 

V (QP/DUly 

-V (OP/DV \j 

(OV/OT1/V 

thermal 

VISCOSITY 

THERMAL 

DIELECTRIC 






CONDUCTIVITY 


DIFFUSIVITY 

CONSTANT 

O EG • 

R LB/CU FT 

BTU/LB 

PSIA-;U FT/BTU PSIA 

l/OEG. R 

btu/ft-hr-r 

lb/ft-sec 
x IQ* 

$Q FT/bk 


• 101. 

766 82.27794 

228.84 

14.521 

186039.52 

0. OC 17161 

0.11312 

45.637 

0.0035C 

1.5 7441 

105 

81.82099 

227.13 

14.378 

180181.04 

0.0017277 

0.11230 

43.023 

a. 0035 c 

1.5 70 72 

110 

81.11356 

224.47 

14.152 

171407.92 

0.0017459 

0.11095 

39.307 

0.00349 

1 .5b5-4 

115 

80.40480 

221.70 

13.920 

162970.70 

0.00 17646 

0.13954 

35.951 

0. 20348 

1.55935 

12 0 

79.69452 

219.07 

13 .683 

154859.35 

0. CC 17845 

0. 13807 

3 2.92 j 

0.00347 

t .5 53o 7 

125 

78.98256 

216.32 

13.442 

147063.80 

0.0016052 

0.10653 

30.183 

0. 00345 

1.54749 

130 

78.26869 

213.55 

13 .197 

139574.46 

0.0016268 

0.10495 

27.709 

0 • 0 G 34 4 

1.54230 

135 

77.55270 

210.74 

12 .949 

132381.71 

0. 0018494 

0.10332 

25.474 

0.00342 

1.53662 

140 

76. 83435 

207.90 

12 .699 

125476.17 

0.0018732 

0.13166 

23. 45* 

0.0C34C 

1.53092 

145 

76.11336 

205.02 

12,449 

118848.62 

0.0018902 

0.09996 

21.620 

0.00337 

1.52522 

150 

75.38944 

202. lu 

12.197 

112490.07 

0.0019246 

0.39822 

19.97* 

0.00335 

1.5 1962 

155 

74. 662 2 8 

199.14 

11 .946 

106391.67 

3 • OL 19525 

0.09647 

10*403 

0.00332 

1.5 I3o0 

160 

73.93152 

196.13 

11 .697 

100544.82 

0.0019821 

0.09469 

17.132 

0.00329 

1 . 5 G 6 b 6 

165 

73.19679 

193.08 

11 .449 

94941.01 

0. 0020134 

0.09289 

15*91 j 

0 .00326 

1.50231 

170 

72.45765 

189.98 

11.204 

89572.26 

0.G.2C467 

0.09108 

14.0C3 

0. 0C323 

1 .49654 

175 

71. 71367 

186. 82 

10 .963 

04430.35 

0. C020821 

0 • J 0926 

13.802 

0 . 0C32C 

1.49074 

18 0 

70.96433 

183.61 

10 .727 

79507.59 

0.0021199 

0.08743 

12.894 

0.00317 

1.48492 

185 

70.20910 

180.35 

10 .495 

74796.46 

0. 0«21603 

0.08559 

12.072 

0.JG313 

1.479- 7 

190 

69.44738 

177.02 

10.270 

70289.66 

0. 3C220J6 

0.08375 

1 1 . 32 6 

0.30309 

1.47318 

195 

68.67853 

173.62 

10 .052 

65980.18 

0.0O22500 

0.08191 

1U.65U 

0.00305 

1.467.6 

200 

67 .90186 

170.16 

9.842 

61861.26 

0.0022999 

0.01007 

10*036 

0.J0301 

1.46129 

205 

67 . 1 1659 

166.63 

9.641 

57926.43 

0. C 0 23536 

C . 37824 

9.479 

0 .00297 

1.4552 7 

210 

66.32190 

163.03 

9.449 

54169,53 

0 . 0 b 241 15 

0.37640 

8.472 

0.00292 

1.4 4919 

215 

65.51690 

159.35 

9.268 

50584.63 

0. Ob 24741 

0.07458 

0.512 

0.00289 

1 » 4 43 b 5 

220 

64.70061 

155.60 

9.099 

47166.31 

O.Gu 25418 

G. 07276 

8.092 

0.00204 

1.43685 

225 

63.87200 

151.77 

8.943 

43909.36 

3. 0-2615) 

0.07395 

7. 71 J 

0 . 3 02 1C 

1.43056 

230 

63.02994 

147.09 

a . 790 

40039. CO 

3. C J 26945 

3.06914 

7.361 

0.00275 

1.42420 

235 

62.17885 

146.04 

6.315 

37761.41 

0. 0 D 27627 

0.06737 

7.U45 

0 . 0026C 

1.41779 

240 

61 * 31133 

142.55 

8.101 

34900.64 

0.0c 28571 

G . -656 T 

6.75* 

0.3C263 

1.41127 

245 

60.42437 

139.04 

7.898 

32209.85 

3.0b 29564 

0.36383 

6.461 

0 .00257 

1.40462 

250 

59.52058 

135.52 

7. 713 

29681 .98 

0. 0630697 

0.06209 

6.244 

0.00251 

1,19798 

255 

58*60022 

131.99 

7.491 

27323.92 

3 . G b 3167 9 

0 .<460 37 

6. u23 

0.00246 

1 . 3 9 If, 3 

260 

57 .66266 

128.43 

7 .373 

25051.50 

0.0 4 33228 

0 .05867 

5.03 0 

0.QC236 

1.364-7 

265 

56.70079 

124.91 

7.095 

22994. 05 

0.0034045 

0.05698 

5 . 686 

0.00236 

1.37696 

270 

55*72477 

121.50 

b.911 

21043.78 

0. 0035409 

0.05533 

5.523 

0.30231 

1 . 1 F 9 7 7 

275 

54. 72963 

118.18 

5.746 

19216.12 

0. 0036984 

C. 05371 

5. 360 

0 ,00225 

1.3 b2>* 7 

28 0 

53.71338 

114.84 

6.478 

17565.97 

O.Gl 37957 

0.05212 

5.215 

0.00223 

1.355-3 

28 5 

52 .67134 

111.48 

6.332 

15917.57 

0 • CO 39977 

0.05056 

5 .462 

0.00215 

1.34744 

29 0 

51.60910 

109.14 

5.995 

14451.56 

0 • 0041515 

0 .04904 

4.911 

0 . 0 0 2 1 C 

1.13973 

295 

50.52616 

105.75 

5 .833 

13094.39 

3.0b 4331 7 

0 ,04755 

4. 762 

0.00205 

1.33190 

30 0 

49.42082 

102. 58 

5.651 

11843.98 

3* G u 45 191 

0*04610 

4.615 

0 .00 201 

1.12394 

310 

47.14461 

96.71 

5,276 

9667.21 

0.0(149147 

0.04333 

4.327 

0.00193 

1.34764 

320 

44.79107 

91.38 

4. 93 4 

7896.26 

0. CC 53253 

0 . 34399 

4.. -51 

0 .0018 6 

1.2 9094 

330 

42*38253 

96. 73 

4.640 

6507.97 

0 . C C 5 7167 

0.03694 

3.709 

0.30105 

1.27309 

340 

39.96366 

82.91 

4.374 

5453.58 

0 • 0 b 60 190 

0 . 03703 

3.647 

0 .00186 

1.257X3 

35 0 

37 . 58704 

80.00 

4.152 

4670.34 

0. 0C62173 

0.03529 

3.329 

0.50189 

1.24C 71 

360 

35.30862 

77 .98 

3 .954 

4103.51 

0* G 062715 

C. 03371 

3. 137 

0 .30196 

1.2251C 

37 0 

33 • 16740 

76.90 

3.793 

3700.03 

3.0:62129 

0.33224 

2.972 

0.00233 

1.21655 

38 0 

31.19390 

76.58 

3.65 7 

3420.65 

0 . Ou 60 397 

0.03094 

2.832 

0.0G214 

1 * t 9 7c 5 

390 

29.40249 

76.94 

3.543 

3233.24 

0. 0057807 

0.02981 

2.71b 

0.0022 8 

1 • 1 8526 

400 

27. 79133 

7 7.83 

3 .447 

3103.66 

3 . 0 £ 54 672 

Q .02885 

2.62J 

3.00242 

1.174*5 

410 

26 . 34620 

79.06 

3.372 

3015.25 

3 . OC 51924 

0.02003 

2.540 

0.0P259 

1.1 E5uG 

420 

25.05003 

80.63 

3.306 

2955.00 

0*004901. T 

0.02734 

2.476 

0 . 0027E 

1.15698 

430 

23. 88499 

52.45 

3.258 

2916.51 

3. Cb 46254 

0.02675 

2.421 

G.5C294 

1.14805 

440 

22 .84311 

04.48 

3 . 184 

2997.71 

0. 00 43 181 

0 .02623 

2.377 

0.00315 

1*142.6 

45 0 

21.90493 

96.67 

3.143 

2887.27 

0.0040733 

0.02582 

2.34x 

0.00334 

1.1 3596 

460 

21.05389 

58.92 

3 .11 0 

2680.19 

0. 0038557 

0. J2546 

2.312 

0.00 353 

1.1 3C <*7 

470 

20 .2780 7 

91.22 

3.077 

2876. 6«* 

0 . Ov 36535 

0.02519 

2.283 

0. 00373 

1.12547 

480 

19. 56826 

93.56 

3.052 

2976.15 

3 . 0 3 34755 

P.02495 

2.268 

0. JO 39 1 

1.120 90 

49 0 

18.91616 

95.94 

3.022 

2877.42 

0.0033037 

0.02474 

2.252 

G.0G413 

1.11672 

50 0 

18 . 31505 

98.31 

3.004 

2579.94 

0. G G 31 571 

0.02458 

2.234 

0.0C43? 

1.11298 

51 0 

17 . 75872 

100.72 

2.961 

2863.91 

Q.0C3G15J 

0.32438 

2.229 

C .00452 

1.1 3 93? 

520 

17.24207 

103. 10 

2.968 

2888.79 

0.0028914 

0.02431 

2.221 

a. oo 47 ? 

i • i c- 6 4 

53 0 

16.76071 

105 . 44 

2.954 

2892.09 

0.GG27767 

0.02426 

2.216 

0 .00494 

1.1C298 

540 

16.31004 

107. 75 

2 . 94 7 

2895.57 

O.Gl 26757 

0.02423 

2.212 

P.0GS15 

i.t r Cl2 

55 0 

15.89020 

110.13 

2.916 

2899.07 

0 . C 0 25625 

0.02422 

2.259 

0 . 0054 r 

l.o 9746 

560 

15.49483 

112.37 

? .915 

2901.97 

0. 0024779 

0.02422 

2.204 

0 . 3059 1 

1.0 9496 

57 0 

15 . 12158 

114.56 

2.914 

2904.33 

O.GC 23996 

0.02423 

2.209 

0 . CC503 

1 . ?92oP 

580 

14. 76842 

116. 72 

2.914 

2906.24 

0 . CL 23275 

0.02425 

2.21J 

O.OObOS 

l.J 9C -7 

59 0 

14. 43357 

118.84 

2 .916 

2907.77 

0.0022601 

0.02428 

2.212 

0 .00626 

1.0 68c. 7 

60 0 

14.11550 

120 .92 

2.919 

2906.99 

0.0021973 

0.02433 

2.215 

0.00649 

1.086. 7 


* T HO “PHASE 3OUN0ARY 


P9AN0U 
NU M6ER 


5.7C42 

5.4123 

4.9910 

4.6244 

4.2*72 

3.9620 

3.7C78 

3.4532 

3.2345 

3 . j 3 14 
2.8476 
2.6819 
2.5321 
2.3969 
2.275C 
2.1653 
2.1)666 
1.97*2 
1 .899C 

1 .8206 
1.7659 
1 • 7 1 j 6 
1.6621 
1.3199 
1.5836 
1.5528 
1.5273 
1.5190 
1 . S 1 ir C 

1.5051 
1.5061 
1 .5111 
1.5289 
1.5260 
1.5461 
1.6726 
1.5 7 20 
1.6062 
1.6335 


1 .6514 
I.b7u6 
1.7007 
1.7312 
1.7368 
1 .7209 
1.6890 
1.6333 
1.5356 
1.6242 

1.4587 
1.3956 
1 . j3 94 
1.2880 
1.2425 
1.19C2 
1.1525 
1 .1200 
1.. *98 
1. , 642 

1 . b 3 1 4 
l.< 177 
■ .9994 
0 . H 8 b 4 
.1.462 5 
C .4473 
o *92 o G 
0 .9141 

: . 9 : ?j 

: o9i2 


b . G 8 l- 6 
C.87U 


393 



G-2a 


THERMODYNAMIC PROPtRTItS OF UXYGuN 


30:0 f»siA isqqaf 


TEMPERATURE 

VOLUME 

ISOTHERM 

15 OCH ORE 



DERIVATIVE 

(DERIVATIVE 

OEG. R 

CU FT/L8 

CU FT-PSIA/tfc 

°SI A / R 

* 132.092 

0*11215 

2273.03 

319.4 

105 

S *31221 

2219.27 

312.1 

110 

0*31231 

2130 .52 

300.1 

115 

0.01292 

2044 , 43 

2 66.4 

120 

C. 31253 

1960.93 

277.2 

125 

0.31264 

1879.96 

266* 3 

130 

0.01276 

1501.46 

265.8 

135 

0. 01286 

1725.92 

245. 7 

190 

0.11299 

1651.73 

235.9 

195 

0*01312 

1580.36 

226.5 

15 0 

0.01324 

1511.24 

217.5 

155 

0.01337 

1999.33 

208.7 

16 0 

0.01350 

1379.58 

2 0 0.3 

165 

0.11363 

1316.91 

192.2 

170 

0.01377 

1256. 3u 

164.4 

175 

0.01391 

1197.67 

176.9 

160 

0.31406 

1190.95 

169.7 

105 

0.01421 

1066.19 

162.7 

190 

0.01436 

1033.29 

156.1 

195 

0.01452 

902.36 

149.7 

29 0 

0. 31966 

932.66 

143.5 

205 

C. 01965 

869. % 

137.6 

210 

0.01502 

636.91 

132.0 

215 

0.01520 

799.99 

126.5 

220 

0.31539 

7 5 1 • 6b 

121.3 

225 

Q. 31559 

710.38 

116.3 

230 

0.01579 

670.62 

111.5 

235 

0.31600 

631.19 

105. 9 

29 0 

0.01622 

593. 70 

101.4 

29 5 

3.31695 

557.96 

97.0 

25 0 

0.31669 

523.01 

92.9 

255 

0.01699 

9913. 76 

86.4 

26 0 

0.01721 

956.66 

85.1 

265 

0.01799 

429 . 79 

60.1 

270 

0.11776 

4J2. 37 

76.5 

275 

>.11609 

375 .61 

73.1 

260 

J. 11892 

351 . 7 j 

66.9 

265 

0.01676 

326.66 

65.7 

29 0 

0.01912 

3 04.40 

62.1 

295 

0.31951 

263.4a 

58.9 

300 

0.31991 

263. 61 

55.8 

31 D 

0.02060 

225. 62 

49. 8 

32 0 

0.32181 

196.93 

44.5 

330 

0.02293 

174.69 

39.7 

39 0 

0.02919 

155.91 

35.3 

350 

3.12556 

141.69 

31.4 

36 0 

0.02708 

132.10 

25.0 

370 

0 .12669 

125,61 

25.2 

360 

0.13037 

121.96 

22.7 

39 0 

0.13211 

120.71 

20.6 

900 

0.33368 

121. 17 

19.8 

910 

3. 13567 

122. 61 

17. 3 

92 0 

0.33796 

125.32 

16.0 

930 

(’.03924 

128.5b 

14.9 

99 0 

0 .04101 

132.64 

13.8 

950 

0 . 34275 

137.15 

ij. : 

960 

0 . 14446 

141. 77 

12.2 

970 

0. 39616 

146.54 

11.6 

96 0 

0. 39783 

151.39 

11.0 

990 

0. 1494 7 

156.31 

13.4 

50 0 

0.05109 

lil .2® 

10,6 

510 

0.05270 

166.25 

9.5 

52(1 

. *. 35426 

171.26 

9.1 

530 

0 . J5564 

1/5.17 

8.6 

59 0 

0.35739 

181.34 

8.5 

55 0 

C. 35691 

1 6S « 9 j 

6.1 

560 

0 ,06(141 

190.7® 

7. 6 

570 

3 .3 619 0 

193 . 5 J 

7,6 

560 

C .36339 

230.24 

7.4 

59 fl 

0.06486 

2-4 .90 

7.1 

60 0 

0,36632 

2 j9 • 51 

b.9 


* THO-P^ASt 90UNGARY 


INTERNAL 

ENTHALPY 

E..T<0°Y 

: v c p 

ENERGY 

9TU/L3 

UTU/LB 

Pi J/ l«-R 

3 T 1 J / L-i 


-82.729 

-75 .982 

f .5j®7 9 

' . 26 7 

b .3 92 

-81.60 3 

-74.621 

1 .51790 

>.265 

r .392 

-79.70 3 

- 7 t .862 

0 .53523 

1.261 

0.392 

-77.84® 

-70.906 

0.55262 

:.257 

C .391 

-75.913 

-68.951 

0.56925 

C.25 4 

0.391 

-74.024 

-67. QIC 

3.58519 

? • 25 ", 

0 .390 

-72.136 

-65 .050 

0.60046 

1.24 7 

0 . 390 

-70.255 

-63.103 

0.61517 

0.244 

0.369 

-68.376 

-61.158 

0.62932 

0.241 

0.369 

-66.500 

-54.214 

0.64297 

0.23-* 

0.389 

-64.627 

-57.271 

0.65613 

(1.236 

0.368 

-62.756 

-55.33C 

C . 66866 

C .233 

C .368 

-60.869 

-53.369 

C .66119 

1.231 

0.36S 

-59.023 

-51.449 

0.69312 

0 . 229 

0.308 

-57.160 

-49.510 

0. 7047C 

0 . 226 

0.308 

-55.299 

-47.57C 

0.71595 

0. 224 

C .388 

-53.439 

-46.630 

0.72666 

0.222 

3.368 

-51.58U 

-43 .6 B6 

0.73752 

U .224 

0 .388 

-49.722 

-41.746 

0.74789 

t. 213 

m .309 

-47.865 

-39.601 

0.75799 

3.216 

0.309 

-46. OU 9 

-37.854 

0 . 76755 

j . 213 

0 .39u 

-44,15 2 

-35.904 

0 . 77749 

3.211 

5.393 

-42.295 

-33.956 

0.78691 

Q . 219 

0.391 

-40.437 

-31.991 

fi. 79612 

0 • 2C 7 

0.392 

-36.579 

-31 .626 

7.63515 

: -2“4 

0.393 

-36. 717 

-2a • C 56 

0 .8141^ 

u. 2ft 1 

0.394 

-34,653 

-2t .652 

G. 62266 

0.199 

G.395 

-32.964 

- 1 4 .6 76 

0 • 63131 

0. 2\2 

c » 4 0 j 

-31.071 

-22 .061 

0 . 63979 

0.201 

4.40® 

-29.165 

-2u • C26 

C . 64916 

• 4 _ 

0 .4C7 

-27.253 

-17.978 

0.85646 

- .194 

0*412 

-25.32$ 

-15.915 

0 . 8®463 

U. 198 

r.4i3 

-23.40 J 

-13.841 

0 . 87269 

19® 

0.421 

-21.456 

-11.743 

C. 66066 

Q . 196 

0.419 

-19.513 

-4.635 

3 . 3 9 856 

0.194 

4 • 424 

-17.559 

-7.51P 

0.99636 

u. 193 

0 .43*1 

-15.594 

-5.364 

C . 90409 

: . 19? 

0.429 

-13.618 

-3.197 

0. 91177 

0.191 

0.437 

-11.622 

-t .999 

0.91941 

G. 194 

0.443 

-9.609 

1.226 

C. 93702 

u.193 

U .447 

-7.588 

3*474 

C. 9345 7 

i . 192 

1.451 

-3.51/ 

8 .04C 

0. 94954 

0.191 

0.461 

J.509 

12.703 

0.96436 

0. 190 

U .4 7y 

4.711 

17.452 

0.97696 

0 . 189 

0.478 

9.613 

22.253 

0.99331 

0.168 

C .401 

12.555 

2 7 • u&5 

1.33725 

3.18b 

:.48i 

16.796 

31.842 

1 . 02u71 

O. 164 

C . 4 7® 

20.616 

36.553 

1.11361 

0.183 

0 .467 

24.291 

41.164 

1.34591 

0 . 181 

? ,46o 

27.91® 

45.646 

1.05755 

o . 1 8 n 

0.441 

31.15 i 

4Q.S9C 

1.05353 

: . 178 

0.426 

34.34 3 

54.164 

1 . J 7 8 5 6 

1.17 7 

0.411 

37.394 

51.212 

1 ,]6159 

5.175 

•3.39 7 

40. 3C 5 

Ft . 10 5 

1 . 09/78 

f . 174 

C.3 84 

43.091 

66.872 

1 .1364 4 

. 17 3 

C . 37 J 

45. 7*5 

65.512 

1.11462 

. . 171 

0 . j50 

46 « 3 4 11 

7 3 . I 1 4 o 

1.12237 

a , 1 7 o 

0.348 

50. *«. 3 

7S.46S 

1.12976 

o . 169 

■1.33d 

5 3.2 f 7 

7^.8. 5 

1 • 1 ?o77 

..168 

1.330 

®5.577 

n „* • 0 6 C 

1.1434° 

u. 167 

4 .321 

57.A4* 

l*b.Z yc > 

1. 14491 

0. 16v 

0.31® 

o -1 ... 7 5 

8 9 .25'. 

1 . 15637 

' . 165 

C . J " 8 

®2 • i 4 ® 

92 .399 

1.1619° 

1 . 164 

C.312 

>4,ib 7 

9»’ .3*7 

1 .16769 

u • 16 S 

4.29b 

®6 • 4 4 ® 

9.' .3 26 

1.17118 

: . lot 

0 .292 

b 8 • 4 6 4 

1 u 1 • 2 ? 7 

1.17147 

ifei 

0.266 

7 0. 4*i 5 

104. u45 

1.18359 

L . 160 

0.202 

r >. 4 5 ! 

1.0.842 

l.l 3454 

1.154 

3.278 

74 . ?e > 

1 " 4. 6 j 1 

1 . 19334 

: . 15d 

0.27 4 

76. 295 

112 .325 

1.19799 

C-. 157 

U.271 

7 8.17 3 

115.1 16 

1.2 3252 

1 . 1 5 o 

4.268 


VELOCITY 

or sound 
FT/S'.C 


313? 
3 901 
3848 
3 79'-* 
3739 
3663 
3627 
3569 
351? 

3953 

3395 

3336 

3277 

3217 

3156 

3C99 

3C43 

2962 

2923 

2 666 
2 609 
2 753 
2657 
2693 
259; 
2533 
2967 



2293 
2239 
2161 
2135 
2063 
2CH 
197] 
1911 
1 *W 
1799 


1797 
1695 
1599 
1599 
1 931 
1362 
1 209 
1255 
12 Z*» 
119? 

1172 

1156 

1151 

1197 

119.3 

1191 

1153 

1151 

1165 

1179 

1161 
1151 
121 ? 
1 21 J 
1219 
1233 
1237 
1296 
126? 
1 2 71 

1262 

1253 
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C-2a 


THERH0DYN4MIC PROPERTIES OF JjCYGlN 

3000 PSIA ISOBAR 


TEMPERATURE 

OENSITY 

v ( Oh/ D v) p 

V(DP/OUI v 

-V <OP/OV) T 

ov/OTyv 

THERMAL 

VISCOSITY 

thermal 

OIElECTkIC 

P WftrjnTl. 







c 

ONDbCTIVIT V 


DIFFUSIVIT Y 

CONSTANT 

number 

0 EG • 

R 

LB/CU FT 

BTU/LB 

PSIA-3U FT/BTU PSIA 

1/OtG. R 

1TU/FT-HR-R 

LVFT-S-3 
X lc“ 

SO ft/mr 



• 102. 

092 

62.32720 

229.93 

14 .512 

187132.31 

0. 0 li 1 70 67 

0.11323 

45.931 

0 « 00 35 (• 

1.57430 

5. 7308 

105 


81.91196 

228.40 

14. 38 1 

181783.42 

0.0117168 

0.11246 

43.529 

0. 0035T 

1.57145 

5 .4625 

110 


61.20782 

225. 78 

14 .155 

1 73v 15 • 1 4 

3. 0b 17343 

C. 11116 

39.782 

C. 00351 

1.56530 

5 .b 448 

115 


80.50305 

223. 1J 

13 .923 

164582.70 

0.0017525 

Q * 1 09 76 

36.393 

0. OC 349 

1 .5 6 0 i.4 

4 .o681 

120 


79.79698 

220.47 

13.606 

156476.02 

0.0bl7714 

0.10831 

33.341 

0. 00348 

1. 554*9 

4.3230 

125 


79.98995 

217.77 

13.445 

146685.16 

0 • C 0 17912 

0.10679 

30.673 

0.0C346 

1 .548o4 

4.3218 

130 


76.36027 

215.04 

11 .210 

141200 .36 

0. CO 18119 

C. 13523 

23.081 

0.00345 

1.54319 

3.7432 

135 


77.66929 

212.29 

12.953 

134J12.1 3 

3 « C 0 16 335 

0.13362 

25.324 

0.00342 

1.53764 

3.4923 

140 


76.95612 

209.50 

12 .704 

127110.91 

0. Du 18562 

0. 10197 

23.784 

0.00341 

1.53189 

3.2654 

145 


76.29067 

206.67 

12.454 

120487.59 

0. G u 18 8C 1 

0.19328 

21.933 

G.GGJ39 

1.52623 

3 . u 6b 2 

15 0 


75.52263 

203.81 

12.2C 4 

114133,12 

0.0b 19052 

0 .09857 

20.27j 

0.0 0336 

1 .52056 

2 .8746 

15 5 


79.80169 

200.91 

11 .954 

108038 .65 

3.0019318 

0.09663 

1 8. 763 

0 .P 0334 

1.51489 

2 .7068 

16 0 


79.07753 

197.96 

11 .7C6 

102195.54 

3.0C19598 

0.09508 

17.394 

0.00331 

1.56921 

2.5551 

165 


73.39961 

194.97 

11 .459 

96595.35 

0.0019895 

0.0933C 

16.157 

0.00328 

1.50351 

2 .4182 

170 


72.61619 

191. 93 

11 . 216 

91229.63 

0.0020213 

0 .09151 

15.037 

0.00325 

1.49779 

2.2946 

175 


71.86209 

186.84 

10 .977 

86090.98 

0.0C 20544 

0.08971 

14.023 

0.00322 

1.492b 5 

2.1832 

160 


71.19121 

185.70 

10 . 743 

61170.99 

0. 0O20901 

0.06790 

13.103 

0.00318 

1. 486.19 

2. 0829 

185 


70.39501 

182.49 

10.514 

76462.30 

0. 0 l 2126 1 

C. 08606 

12.27j 

0.00315 

1.4 8051 

1.9928 

190 


69.69295 

179.23 

10 .292 

71957.56 

0 • C 0 216 86 

0 .06426 

11.514 

0.00311 

1.47469 

1 .9121 

195 


68.86993 

175.91 

10.077 

67649.76 

0. 0022123 

0.08245 

10.823 

0.00306 

1.46884 

1.8399 

200 


66.11662 

172.52 

9.870 

63532.63 

0. Git 22589 

0.06063 

10.205 

0.CC334 

1.46295 

1 .7757 

205 


67.39592 

169. 06 

9.673 

59597 .85 

0 . C l 23091 

0.07662 

9.633 

o.ac jot 

1.457.2 

1.7188 

210 


66.56350 

165.52 

9.486 

55640.97 

0.0b 23630 

0.07701 

9.125 

0.00296 

1 • 4 5 1 U 4 

1.6685 

215 


65.77229 

161,91 

9.311 

52255.46 

0. 01 24211 

0.07520 

8*657 

0.00292 

1 . 4 4 5b 0 

1.6246 

220 


69.97077 

158.23 

9.140 

48635.66 

0. C 0 248 36 

P. J7341 

8.231 

0.00287 

1.43890 

1.5864 

225 


69.15617 

154.47 

6.998 

45576.36 

3. OC 25515 

C. 97162 

7. 842 

0.00263 

1.43273 

1 .55 36 

230 


63.33393 

150.65 

3.861 

42472.57 

0.0026247 

0 . 06964 

7.468 

0 .00279 

1.42649 

1.5260 

23 5 


62.50165 

149.03 

8.380 

39450.64 

0.0026835 

0.06809 

7.166 

0. 00272 

1 . 42C £ 2 

1.5153 

24 0 


61.65533 

145. 7J 

8.173 

36605.04 

0. C b 27690 

0.06635 

6.872 

0.00267 

1.4 1385 

1.5042 

245 


60.79121 

142. 29 

7.974 

33888.94 

9.01 26620 

0.06462 

6.601 

0.00261 

1.40737 

1.4976 

250 


59.91219 

136.87 

7 . 793 

31334.39 

9.C029640 

C.0629f 

6.353 

0.00255 

1 • 4 C ?b 0 

1.4965 

255 


59.31829 

135.48 

7.577 

28963.87 

0.0030515 

0. 06121 

6.125 

0.00251 

1.39413 

1.4894 

260 


56.11059 

131.99 

7.461 

26654.13 

0.0031933 

0.05954 

5.920 

0.00243 

1.38739 

1.5087 

265 


57.17973 

125.57 

7 .166 

24575.25 

3.0132613 

0.05789 

5.765 

0.00241 

1 .3 80 'j 0 

1.5333 

270 


56.23790 

125.31 

7.014 

22611.34 

0.0033622 

0.05627 

5.612 

0.00236 

1.37355 

1.5219 

275 


55.28020 

122.10 

6*859 

20763.64 

0.0035208 

0.05466 

5.461 

0.U023C 

1.36650 

1.5456 

260 


59.30291 

118.97 

6.615 

19098.22 

0* CO 36067 

0.95312 

5.311 

0.0022 e 

1.35934 

l .5453 

265 


53.30763 

115.67 

5.457 

17413.51 

0.0037751 

0.05166 

5.163 

0.00222 

1.352U7 

1.5729 

29 0 


52.29382 

113.54 

6.120 

15918. C5 

0.0139031 

C. 05010 

5.016 

0.00216 

1.34470 

1.5971 

295 


51.26365 

110.29 

5.970 

14532.40 

0.0040556 

0.04465 

4.672 

0.00212 

1.33723 

1.0124 

30 0 


50.21578 

107.25 

5.791 

13247.61 

0.0042096 

0.04724 

4. 72 9 

0 .0020 8 

1.32966 

1.62 72 

310 


98.06772 

101.64 

5.427 

10989.39 

0.0045352 

0.04454 

4.452 

0.00201 

1.3 1423 

1.6587 

320 


95.85819 

96.51 

5.095 

9122.44 

0.0948749 

0.04206 

4.185 

0.00195 

1.29849 

1 .6845 

33 0 


93.60285 

91.90 

4.806 

7617.00 

0.0052057 

0.04007 

3.932 

0.00192 

1.28256 

1.6902 

390 


91.33900 

8 7.99 

4.548 

6444.55 

0.0054712 

0.03619 

3.696 

0.00192 

1 . 2 6 6a 6 

1.6774 

350 


39.09267 

84.92 

4.320 

5547.01 

0.0056632 

0.03647 

3.481 

0.00194 

1.251L9 

1 .b525 

360 


36.92255 

82.66 

4.120 

4877.31 

0.0957455 

0.03491 

3.263 

0.00199 

1.23614 

1.6139 

37 0 


39.85721 

61.23 

3.952 

4378.50 

0 . Oil 57454 

0.03343 

3.120 

0.00206 

1 .2 22u2 

1.5682 

36 0 


32.92905 

80.55 

3.608 

4015.26 

0. 0056550 

0.03213 

2.975 

0.00214 

1.20891 

1.6187 

390 


31.13933 

60 .54 

3 .664 

3756.69 

3.0954609 

C. 33998 

2.352 

0. 30226 

1.19689 

1.4625 

990 


29.51169 

61.03 

3.575 

3575.85 

0.0052523 

0.02996 

2.748 

0.00239 

1.18559 

1.4044 

910 


28.03936 

81.96 

3.490 

3442.85 

J. 0050165 

0.02913 

2.661 

0.00253 

1.17616 

1 .3523 

92 0 


26.69615 

83.20 

3.413 

3345.50 

J.CC 47699 

0.02639 

2.586 

0.00268 

1 . 1 6 7 j 1 

1.3025 

930 


25.46236 

84.75 

3 .356 

3275.95 

3.0045367 

0.92777 

2.52 7 

0.00283 

l. 15932 

1 .2598 

99 0 


29.36586 

86.55 

3.205 

3234.45 

0.0642725 

0.02721 

2.477 

0.00302 

1.15213 

1.2117 

950 


23. 39313 

88.57 

-3.237 

3208.43 

0.0C4G427 

G .02675 

2.435 

C. 00 319 

1.165c 5 

1.1732 

96 0 


22.99063 

90.67 

3 . 195 

3188.55 

3.0 v 36334 

0.02636 

?. 40U 

a . 0 0 J 3 7 

1.13977 

1.1391 

970 


21.66572 

92.84 

3.156 

3174.85 

0. 0b36393 

0.02603 

2. 371 

0.00356 

1.1 34*3 

1 .1079 

98 0 


20.90952 

95.07 

3.126 

3165.41 

0.0634684 

0.32576 

2. 347 

G. 00374 

1.12954 

1.3816 

990 


20.21369 

97.34 

3.094 

3159.51 

tl. Ci>33C 12 

0.02552 

2.32/ 

C.OU J93 

1.125.5 

1 .*549 

53 0 


19.57192 

99.63 

3.073 

3156.04 

0.0631562 

0.02533 

2.311 

0.00411 

1 • 120*1? 

1 .u 335 

510 


18.97627 

1U1.96 

3.049 

3154.81 

0. 0u3C2C7 

0 .02511 

2.296 

0.00431 

1.11711 

1 .l 145 

520 


18.92301 

134.28 

3.033 

3155.41 

3.0b26967 

C.325J2 

2.287 

0 « j 0 44 9 

1.1 1367 

3.9949 

530 


17 . 10808 

106.59 

3 .01 0 

3154.92 

0.0627797 

0.02494 

2.279 

0.00471 - 

l.llOcB 

0 .9746 

590 


17.42591 

108.64 

3 .00 1 

3154.71 

0 . Ob 266b 3 

0.02489 

2.273 

C . J8491 

1 . 1:721 

3.9591 

550 


16.97635 

111.19 

2 .972 

3156.39 

0. 0w25677 

C .02466 

2.269 

0.CC513 

1.11435 

- .9381 

56 0 


16.5531 7 

113.42 

2.966 

3157.66 

0 . Ou 24820 

0.02464 

2 . 25o 

G.GU533 

1 .IClfcfi 

0.9246 

570 


16.15383 

115.61 

2 . 962 

3158.52 

0. 0624030 

G .02463 

2.46b 

0.0C553 

1 . 39913 

C .912C 

58 0 


15.77613 

117.76 

2.960 

3159.61 

0. C u23298 

P .02464 

2.264 

0.00574 

1.09674 

0.9003 

590 


15.41814 

119.83 

2.959 

3159.16 

Q.0b226l7 

0.02485 

2.265 

0.G0596 

1.39447 

b .o 8 h3 

60 0 


15.07818 

121.96 

2.960 

3159.04 

0. 0b219*3 

0.02468 

2.266 

0 • U 0 b 1 5 

1. J92v3 

j.8 790 


• tho-phasc joundary 
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THERMODYNAMIC PROPERTItS OF J< YG^N 


3200 p S I A IS08AR 


TEMPERATURE VOLUME 


OEG • R 

cu FT/LB 

► 102.314 

0.01214 

105 

0.01219 

110 

0.01230 

115 

0.01241 

120 

0.01252 

12 5 

0.01263 

130 

0.01274 

135 

0.31266 

140 

0.01297 

145 

0.01309 

15 0 

0.01322 

155 

0.01334 

160 

0.01347 

165 

0 . 01361 

17 0 

0.01374 

175 

0.01388 

180 

0.01402 

185 

0.01417 

190 

0.01432 

195 

0.01447 

200 

0.01463 

20 5 

0.01480 

210 

0.01497 

215 

0.01515 

220 

0.01533 

225 

0.01552 

230 

0.31572 

235 

0.01592 

240 

0.01613 

245 

0.01636 

25 0 

0.01659 

255 

0.01663 

260 

0.01706 

265 

0.01735 

27 0 

0 . Q 1763 

275 

0.01792 

28 0 

0. 01823 

265 

0.31855 

290 

0.01669 

295 

0.01925 

30 0 

0.01963 

310 

G. 02045 

320 

0.02136 

330 

0.02236 

34 0 

0.02351 

350 

0.02474 

360 

0.02606 

370 

0.02750 

360 

0.02900 

390 

0. 03056 

400 

0.33216 

410 

0.03376 

42 0 

0.03541 

430 

0.03704 

440 

0.03667 

450 

0.94029 

460 

0.04189 

470 

0.34347 

46 0 

0.94503 

490 

0.34657 

500 

0.04609 

510 

0 .94959 

52 0 

0.05106 

530 

0.05255 

54 0 

0.35400 

55 0 

0 . 35543 

560 

0.35685 

570 

0.05625 

560 

0.35965 

590 

3 . 36103 

600 

0.06241 


ISOTHERM 

ISOCHORE 

DERIVATIVE 

DERIVATIVE 

;U FT-PSIA/LB PSIA/R 

2264.92 

319.5 

2236.32 

312. 9 

2147.78 

300.6 

2061.89 

269.2 

1976. 6J 

276.0 

1697.65 

267.2 

1519.56 

256.7 

1743.74 

246.6 

1670. 27 

236.6 

1599.12 

227.4 

1530.23 

216.4 

1463.55 

209.7 

1399.02 

201.3 

1336.59 

193.2 

1276.21 

165.4 

1217.82 

177. 9 

1161.37 

170.7 

1136.82 

163.8 

1054.11 

157.2 

1003.19 

150.6 

954.02 

144.7 

906.56 

138.9 

860.75 

133.2 

816.57 

127.6 

773.97 

122.7 

732.92 

117.7 

693.39 

112.9 

654.71 

107.4 

617.91 

103.0 

561.57 

96.6 

546.95 

94.6 

514.67 

90.2 

462.47 

66.9 

453.56 

62.0 

426.00 

76.4 

399.60 

75.0 

375. 71 

71.1 

350.56 

67.7 

325.17 

64.1 

307.24 

61.0 

287.46 

57.9 

251 .83 

52.0 

221.29 

46.7 

195. 53 

41.9 

175.56 

37.5 

159.97 

33.6 

146.64 

30.2 

140.57 

27.2 

135 .32 

24,7 

132.52 

22.5 

131.76 

29.5 

132.33 

16.9 

133 .67 

17.4 

136.19 

16.2 

139. 43 

15.1 

143.3b 

14.2 

147.53 

13.4 

151.94 

12.6 

156.48 

12.0 

161.15 

11.4 

165.89 

1 J • 9 

170.69 

10.4 

175.55 

10.0 

150.33 

9.5 

165.09 

9.2 

189. 92 

6. 8 

194. 72 

8.5 

199.47 

6.2 

234.10 

6. 0 

238.60 

7.7 

213.39 

7.5 


INTERNAL 

ENERGY 

0TU/L8 


ENTHALPY 

BTU/LB 


EHTROPY 

0TU/LB-R 


Oy C p 

9TU / L 3 -R 


VELOCITY 
OF SOUND 
FI/SEC 


-42*695 -75 .502 
-61.67 7 -74.451 
-79.741 -72.493 
-77.690 -70.536 
-76.002 -66.546 
-74.114 -66.636 
-72.234 -64.649 
-70.362 -62.744 
-64.449 -64.801 

-66.619 -56.460 
-64.753 -56.921 
-62.890 -54.943 
-61.029 -53.046 
-59.172 -51 .110 
-57.316 -49.174 
-55.464 -47.239 
-53.61 3 -45.304 
-51.764 -43.364 
-49.917 -41.432 

-46.071 -39.494 
-46.226 -37.554 
-44*362 -35.612 
-42.538 -33 .667 
-40.694 -31.719 
-36.650 -29.766 
-37.3C5 -27.809 
-35.159 -25.846 
-33.266 -23.855 
-31.415 -21.656 

-29.531 -19.640 
-27.639 -17.610 
-25.741 -15.768 
-23.641 -13.716 
-21.926 -11.645 
-20.011 -9.564 
-18.090 -7.470 
-16.156 -5.356 
-14,222 -3.228 
-12.266 -1.070 


0.50608 

1.267 

0*51622 

3.265 

C. 53444 

0.261 

0.55182 

0.259 

0.56843 

0.254 

0.56435 

0.251 

0.59962 

0.246 

0.61430 

0.245 

0.62844 

0.242 

0.64206 

3.239 

0.65521 

0.236 

0.66791 

0.234 

0.66021 

0.231 

0.69213 

0. 229 

0.70366 

0.227 

0.71490 

0.225 

0.72560 

0.223 

0.73641 

0. 220 

0 .74674 

0. 216 

0.75651 

0. 216 

0.76664 

0. 214 

0.77623 

0 .212 

0.76561 

0.239 

0.79478 

0. 207 

C . 53375 

0.205 

0.51255 

0.202 

0.62117 

0. 199 

0.62973 

0.292 

0.63615 

3.202 

0 . 8 4647 

0.200 

0.65467 

0.199 

0.86275 

0 . 196 

C .67372 

0.197 

0.67662 

0. 195 

0.6863° 

0.194 

0. 69406 

0. 193 

C. 93170 

C . 192 

0.90923 

D. 191 

0.91674 

D. 194 


0.392 

3941 

0.392 

3912 

0.391 

3 659 

0.391 

3806 

0.39U 

3 751 

0.390 

3 696 

0.369 

3640 

0.369 

3561 

0.366 

3525 

0.366 

3 468 

0 *366 

3410 

0.387 

3351 

0.367 

3293 

0.387 

3234 

0.387 

3176 

0.387 

3117 

0.367 

3059 

0.367 

3001 

0.367 

2 944 

0.366 

2887 

0.366 

2 831 

0 .369 

2776 

0.389 

2 722 

0.390 

2669 

0.391 

2617 

0.392 

2566 

0.393 

2517 

0.397 

2438 

0 .400 

2364 

0.403 

2329 

0 * 406 

2276 

0 .409 

2220 

0.417 

2175 

0.414 

2110 

0.416 

2C61 

0.424 

2015 

0.424 

1960 

u .429 

19C8 

0 .435 

1 844 


10.296 

1.112 

-6.322 

3.310 

-4.352 

7.766 

-0.357 

12.302 

3.648 

16.909 

7.635 

21.563 

11.569 

26.229 

15.423 

34.875 

19.170 

35.466 

22.795 

39.960 

26.269 

44.396 

29.638 

46.694 

32.842 

52 .656 

35.909 

56.891 

36.853 

61 .604 

41.676 

64.595 

44.395 

66.269 

47.013 

71.833 

49.543 

75 .296 

51.993 

76.674 

54.373 

61.967 

56.668 

66.163 

56.944 

66.331 

61.146 

91.417 

63.302 

94 .440 

65.412 

97 .410 

67.479 

ICO .324 

69.506 

103.193 

71,502 

1C6.02C 

73.463 

U6.807 

75.393 

111.557 

77.294 

114.273 


0 .92420 

0.193 

0.93159 

0.192 

0.94620 

0.191 

0 .96060 

0. 19u 

0.97477 

u. 189 

0 . 96667 

0.168 

1.0022C 

U . 166 

1.01526 

0 . 1«4 

1.32786 

0.162 

1*03990 

0.161 

1.05136 

0.18 J 

1.06226 

0. 173 

1.37254 

0 . 17 7 

1.0*226 

0.175 

1.39147 

3.174 

1.1Q018 

0. 173 

1.13844 

0.172 

1.11627 

j .171 

1.12373 

U. 169 

1.13384 

0.166 

1.13763 

0.167 

1 . 14413 

1 . 1 6 b 

1.15036 

u . 165 

1.15635 

0 . 164 

1.16211 

0.165 

1 .16767 

0. 162 

1.17302 

0. 161 

1.17819 

0 . 16'J 

1.15319 

0.159 

1.16804 

. . 158 

1.19274 

O. 16 7 

1.19731 

0 • Vj u 


0.433 

1799 

0.441 

175"* 

0.449 

1656 

0 .457 

1569 

0.464 

1491 

0.467 

1423 

U ,467 

1364 

0.462 

1315 

0.456 

12 76 

0.447 

1244 

0.436 

1221 

0.42 3 

1 2C 1 

0.410 

1193 

0 .397 

1164 

v ♦ 3 86 

1162 

0 .373 

1181 

0 .362 

1163 

C.351 

1167 

0.342 

1191 

0 .334 

1199 

0.325 

1205 

3.318 

1213 

0.312 

1222 

0.3C6 

1231 

C .299 

1128 

Cl .295 

12‘*9 

0 »2"9 

1 25-> 

D.285 

1 26 1 

0.251 

1277 

C .277 

12-7 

0.274 

1263 

C.27J 

13C9 
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THERMODYNAMIC PROPERTIES OF OXYGuN 


3200 PSIA ISOBAR 


TEMPERATURE 

DENSITY 

V(DH/OV^ 

> VtOP/OUly -VtOP/DVJy 

OEG. R 

LB/CU FT 

8TU/LB 

PSIA-CU FT/BTU PSIA 


• 102.314 

62.37626 

231.03 

14.503 

168223. P9 

105 

62.00124 

229.66 

14.384 

183360.98 

110 

61.30132 

227.08 

14 .158 

174617.26 

115 

60.60046 

224.46 

13.926 

166169.31 

120 

79.69652 

221.66 

13 .689 

158087. C5 

125 

79.19533 

219.21 

13.448 

15 3300 .52 

130 

76.49074 

216.53 

13.204 

142819.96 

135 

77.78454 

213.63 

12 .957 

135635.77 

1<»0 

77.07653 

211.09 

12.709 

128738.55 

IAS 

76.36646 

208.32 

12 .459 

122119.06 

150 

75.65414 

205.51 

12.210 

115766.25 

155 

74.93925 

202.66 

It .961 

109677.25 

160 

74.22149 

199 o 77 

11.714 

103637.41 

165 

73.50056 

196.64 

11.46 9 

98240.25 

170 

72.77608 

193 e 66 

11.227 

92677.51 

175 

72.04769 

190.64 

10 .990 

87741.15 

ISO 

71.31495 

167.75 

10 . 758 

82923.34 

185 

70.57741 

164.62 

10.531 

70116.46 

190 

69.63456 

161.42 

10.312 

73613.17 

195 

69.16591 

178.16 

10 . 100 

69306.33 

20 0 

66.33063 

174.64 

9.697 

65169.08 

205 

67.56670 

171.44 

9.703 

61254.62 

210 

66.79865 

167.97 

9.521 

57497.24 

215 

66.02053 

164.42 

9.350 

53910.30 

220 

65.23297 

166.60 

9.193 

50466 .30 

225 

64.43533 

157.10 

9.050 

47225.62 

230 

63.62670 

153.33 

6.92 0 

44117.62 

235 

62.61293 

151.94 

8.441 

41124.30 

240 

61.96550 

146.79 

6.246 

36301.61 

245 

61.14242 

145.46 

6.046 

35556.65 

250 

60.26602 

1 A 2 • 13 

7 .869 

32975.00 

255 

59.41605 

138.66 

7.660 

30591.76 

260 

56.53566 

135.44 

7.540 

26241.76 

265 

57.63263 

132.12 

7.276 

26139.62 

27 0 

56.72104 

126.97 

7.111 

24163.14 

275 

55.79630 

125.66 

6.962 

22295.93 

261 

54.65269 

122.90 

6.745 

20606.69 

265 

53.69643 

119.66 

6.566 

16695.73 

290 

52.92636 

117.71 

6.235 

17366 .64 

295 

51.94105 

114.60 

6.093 

15956.18 

300 

50.94171 

111.68 

5.917 

14643.59 

310 

46.90066 

106.32 

5.565 

12313.06 

320 

46.61067 

101.37 

5.240 

10356.88 

330 

44.66357 

96.84 

4.95 7 

8750.42 

340 

42.54216 

92 .66 

4.705 

7469.42 

35 0 

40.41961 

69.63 

4.477 

6465.97 

360 

36.34950 

87.27 

4.275 

5700.15 

37 0 

36.36224 

65.57 

4.104 

5111.34 

36 0 

34.46114 

84.58 

3.951 

4666. Cl 

39 0 

32.72109 

64.25 

3.821 

4336.13 

40 0 

31.09510 

8 4.46 

3.701 

4096.93 

410 

29.60393 

35.10 

3.607 

3917.53 

42 0 

26.24109 

66.05 

J .519 

3760.74 

43 0 

26.99476 

87.31 

3.455 

3676.34 

44 0 

25.85729 

68.87 

3.386 

3605.36 

45 0 

24.82006 

90 .69 

3.333 

3558.12 

460 

23.87405 

92 .62 

3.201 

3522.21 

47 0 

23.00654 

94.66 

3.236 

3495.58 

460 

22.20937 

96.77 

3.204 

3475.31 

49 0 

21.47416 

98.94 

3.166 

3460 .51 

500 

20.79456 

101.15 

3.142 

3449.65 

510 

20.16363 

103.36 

3.116 

3441.74 

520 

19.57669 

105.63 

3.096 

3436.61 

53 0 

19.03041 

107.90 

3.067 

3431.60 

54 0 

16.51676 

110.10 

3.056 

3427.41 

55 0 

18.04067 

112.41 

3.028 

3426.40 

56 0 

17.59109 

114.62 

3.019 

3425.37 

570 

17.16674 

116.60 

3.012 

3424.19 

56 0 

16.76547 

116.94 

3.008 

3422.61 

590 

16.38523 

121.05 

3.005 

3421.22 

600 

16.02421 

123.12 

3.004 

341.9.44 


(OV/dtwv Thermal 

CONDUCTIVITY 
1 / OEG. P 9TU/FT-HR-R 

VISCOSITY 

LB/FT-SEC 

X 

THERMAL 
9IFFUSIV ITY 
SQ FT/FF 

DIELECTRIC 

CONSTANT 

PRANOTL 
* UM 8 ER 

0.0016973 

C. 11334 

46.226 

C. 00351 

1 # 5 752 G 

6.7577 

O.Oi 17061 

0.11267 

44.237 

(l .00351 

1.57218 

5.6131 

0.0017229 

0.11136 

40.260 

L. 00350 

1.56665 

5 .w92C 

3. CO 17404 

0.13996 

36.947 

0.C0349 

1.55C92 

4.7121 

0.00175 66 

0 . 11854 

33.763 

0.00347 

1 , 5 55 j 0 

4.369C 

0.0017775 

0.10704 

30.975 

0 .00347 

1.S49&9 

4 ,y 6 91 

0.0017973 

0.10550 

26.455 

0 .0P346 

1.544b 7 

3 . 7 7 90 

3.Cilftl6!J 

C. 13391 

26.177 

G . C 0 3 4 4 

1 • 5 J 8 * 6 

3.5257 

0. C C 16397 

0.1J227 

24.Ho 

0.90342 

1.5 32.-4 

3.2965 

0.0016625 

0.10061 

22.252 

Q.Q0J4I 

1 . 527^2 

3 .b 892 

0.0016964 

0.39692 

2J.56? 

C.0C337 

1.5 21- r 

2 »9i 16 

0.0019116 

0.0972C 

19 . C3 9 

0.CC33' 

1.51597 

2.7319 

0 • Gu 1936 2 

0.09546 

17.657 

0 .yP JT 2 

1.11i:3 

2.5784 

0.0019664 

C. 09370 

1 6. 40b 

u.OC 329 

1 * 5 b 4 s 9 

2.4367 

0.0119962 

C. 09193 

15.272 

0.90326 

1.4 99 ? 

2.3144 

0.0020278 

C.09J15 

14.246 

0 . 32 3 

1 • * 9 3 1 4 

l .cu!4 

0. 0620614 

0. 08836 

13.314 

0.00321 

1 . , 8 7o4 

2.L995 

1 . Qi 20 973 

0.08656 

12.469 

0.10317 

1.48192 

2.c r 7t 

0. Cl 21355 

fl ,08477 

11.703 

C, 1C312 

1.476*7 

1.9255 

0.0U21763 

0.06297 

11 . oO 7 

0.0031C 

1.47039 

1.6518 

0. 0122201 

0. 08117 

10.375 

0.00301 

1.46458 

1.706C 

0.0122671 

0.07936 

9.801 

C. 00302 

1.458/ 3 

1 .7274 

0.0023173 

0.07759 

9.278 

3 .00297 

1 • 4 6 2 r 3 

1 .o 765 

0.0023714 

0.07561 

8 . oO 3 

0 .C.D295 

1 • 4 46 o 9 

1.6299 

0.0424296 

C. 07404 

6.370 

0 .0C291 

1.44089 

1 .5 899 

0. C 0 24924 

0.07226 

7,975 

0 .00286 

1 .43483 

1.5553 

0.002560 J 

C. 07353 

7.615 

0.00282 

1.4267 1 

1.5256 

0.00261C8 

0. 06660 

7.283 

0.00277 

1.42256 

1. 3 12 ft 

0. 0 0 26694 

0.06706 

6.98 9 

O.OC27C 

1.4 1633 

i.?:o7 

0.0027737 

0.06536 

6 . 7t i 

0.00265 

1-4 10-0 

1.4914 

0.0028678 

0.06369 

6.461 

0.00259 

1.40369 

1 ,4ftft c 

0.0029474 

0.06202 

6.230 

0.00256 

1.39710 

1.4801 

0. CO 30 757 

0.06039 

6.C18 

0.00246 

1. I9C65 

1.4945 

0.0031353 

0*05676 

5.847 

0.00246 

1.38385 

1.4839 

0.0032427 

0.05717 

5.697 

O.OP241 

1.3 7711 

1 « ? ft C* 4 

Q.GG33657 

0.05561 

5.549 

0.00235 

1. 3 7C3U 

1.5221 

O.C 434494 

0.05437 

5.4C3 

3 . 0 G 23 3 

1. J63J7 

1.5247 

9.0035623 

0.0525B 

5.253 

C .UCI228 

1.35636 

l.->432 

0.0636928 

0.05112 

5.11? 

0.00222 

1.3 4929 

1.6659 

0.0136240 

C.3497C 

4.976 

2 . j ? 21 ft 

1.342i3 

1 .5794 

0 . 0 C 39514 

C. 14631 

4.837 

Q.GP215 

1.33410 

1.5905 

0. Ou 42 2 50 

0.04566 

4.567 

o . 0 P 2 <i e 

1 . 7 2 C 2 P 

l.ol73 

0.0C451C5 

0.04319 

4.306 

G.U 02 J 2 

1. JC5*7 

1 .£422 

0. 0147913 

C . 34113 

4.763 

0.30196 

1.2 9t * fi 

1 »o5 : C 

0. C 1 50248 

D .33927 

3.833 

C. 30196 

1.2 7611 

1 .o 395 

0.0052032 

0.03757 

3.621 

0.00199 

1.260 jP 

l.?l«7 

0. 6052984 

C. 33602 

3.43«< 

O.OC2-:-3 

1.245-6 

1.5846 

0.0053286 

0 .03454 

3.26<j 

C.0C2C 7 

1.232-0 

1 .5479 

O.C 052662 

0.03323 

3. Ill 

0.00217 

1.21946 

1 .6067 

0. 0051795 

0.03207 

2.982 

0.00225 

1.21 7jU 

1.-606 

9. CO 50 06 7 

0.031Q5 

2.87 2 

0.00236 

l.l 96^0 

1.4. *1 

0.0146191 

3.03016 

2.77 s 

0.00246 

1 . Lftbol 

1.3599 

o.ar< 46104 

0.02939 

2.699 

0.00252 

1.1 77-4 

1 . b 1 1 6 

0.0C44161 

0.02873 

2.632 

0 .IC27F 

1 

1 . 2 7J 5 

□ . Q C 41962 

0.02815 

2 . 57o 

0.10292 

1.161/8 

l.”H7 

3 ■ 0 U 39911 

0.32765 

2.523 

U.<JP3P7 

l.l 54 i7 

1.1911 

0.0037923 

P.02723 

2.488 

0.00325 

1.147/7 

i , 6 

0.0036093 

C. 02606 

2.456 

C. 00342 

l . 1 4 7 : 3 

1.12:7 

J. 0034465 

C .02656 

2.42b 

0.30 35 c 

1.137-5 

1. 971 

0.0032661 

0.02629 

2. 40 3 

0.00 37f- 

1.13319 

l.l 7uP 

0.0031478 

0.02607 

2.388 

e.ori9fc 

1 • 1 1 3t£ 

1.-479 

Q. 0030151 

0.02564 

2.36 7 

o . :04ii 

1 . 1 2 N 4 / 3 

1.-281 

0.0026965 

0.02571 

2.354 

0.00425 

1 . 1 20-6 

1 • u ( ■ 1 2 

0.0027746 

0.02562 

2.34j 

0.00450 

1. 117*5 

„ . 9»57 

0.CC26773 

0.02554 

2.334 

0.00466 

1.1141ft 

; .9^9? 

0 • C C 25664 

C. 32549 

- 2 4 3 2 8 

C . G 3489 

1.11113 

l .9493 

0.0024822 

0.02545 


0. 00506 

l.lOflcfc 

1.-349 

0.0024025 

0.02543 

2.320 

0 • li 35 2 6 

1.1L55F 

- . 92 16 

0.0C23266 

C. 02542 

2.318 

0.CC647 

L.n 3-1 

: .9:93 

3.0022603 

U. 02542 

2.317 

0 . 0056 7 

1 . 1 1 ’ o ?9 

i. .6977 

0.0021964 

0.02543 

2.317 

0 . 0 7 

1.19721 

. 885P 
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THERHOOYNAMIC PROPERTIES OF OXYGcN 


3400 PS I A ISOBAR 


TEMPERATURE 

VOLUME 

ISOTHERM 

DERIVATIVE 

IS OCHORE 
DERIVATIVE 

INTERNAL 

ENERGY 

ENTHALPY 

EUTROPY 

C v C p 

VELOCITY 
OF SOUND 

OEG. R 

cu ft/lb 

CU FT-PSIA/LB 

PSIA/R 

8TU/L8 

BTU/LP 

BTU/LB-H 

9TU / L 3 -k 

FT/SEC 


• 102.594 

0.91213 

2296.77 

319.5 

-82.661 

-75.022 

0.56638 

0.267 

0 .392 

3940 

105 

0.01218 

2253.30 

313.6 

-81.749 

-74.G9C 

0.51546 

1.266 

1.392 

2923 

110 

0.91229 

2164.95 

3 01.6 

-79.859 

-72.124 

U • 53366 

0.262 

C .391 

3871 

115 

0.01239 

2079.27 

290.0 

-77.972 

-7u .17G 

0.55102 

0.250 

0.391 

3017 

120 

0.01250 

1996.16 

278.8 

-76.G90 

-6b .220 

C .56762 

1.255 

C .390 

3763 

125 

0.01261 

1915.63 

268.0 

-74.212 

-66.272 

0.56352 

0. 251 

0.389 

3 705 

130 

0.01272 

1637.57 

257.5 

-72.337 

-64.327 

0.59676 

0.248 

(1.3 89 

3652 

135 

0.91264 

1761.94 

247.5 

-70.467 

-62.365 

0.61344 

0.245 

J .380 

3596 

140 

0.01295 

1666.69 

237.7 

-68.600 

-60.444 

0.62756 

C .242 

0 .366 

3539 

145 

0.01307 

1617.75 

226. 3 

-66.737 

-5d .506 

0.64116 

0.240 

0.367 

3462 

150 

0.01320 

1549.06 

219. 3 

-64.677 

-56.569 

0.65429 

0.237 

0.387 

3424 

155 

0.01332 

1492.62 

210.6 

-63.L2U 

-54.634 

C .66696 

t .234 

0.387 

3363 

160 

0.01345 

1416.31 

202.2 

-61.167 

-52.701 

0.67925 

1.232 

0 ,386 

3309 

165 

0.01356 

1356.lt 

194.2 

-59.317 

-50.769 

0.69114 

0. 230 

0 .306 

3251 

170 

0.01371 

1295.95 

166.4 

-57.470 

-46.837 

C. 70267 

0.227 

0.386 

3193 

175 

0.01365 

1237.79 

179. 0 

-55.626 

-46.907 

0.71367 

3.225 

1 ,38o 

3135 

16 0 

0.01399 

1181.57 

171.0 

-53.764 

-44.976 

U. 72474 

0.223 

0.30b 

3070 

185 

0.01413 

1127,24 

164.9 

-51.944 

-43.04b 

0.73532 

0.221 

0 .306 

3021 

190 

0.01428 

1074.75 

156.3 

-50. 1C 7 

-41.115 

0.74562 

:.2i9 

G .386 

2964 

195 

0.01443 

1024.06 

152.0 

-46.271 

-39.164 

0.75566 

J .217 

0.36b 

2900 

20 0 

0.01459 

975.12 

145,9 

-46.437 

-37.251 

0 . 76545 

0.215 

0.387 

2853 

205 

0.01475 

927.86 

140.1 

-44,605 

-35.317 

0.7750C 

0.212 

0.387 

2799 

210 

0.01492 

862.30 

134.5 

-42.773 

*33.381 

0.79434 

4.213 

1.367 

2746 

215 

0.01509 

636.34 

129.1 

-40 .94 3 

-31.442 

0.79346 

1.200 

0 .388 

2694 

220 

0.01527 

795.95 

124*0 

-39.113 

-29.499 

0 .8U239 

0.2O5 

0.389 

2644 

225 

0.01545 

755.11 

119. 1 

-37.284 

-27.553 

0.91113 

u. 202 

0.309 

2594 

230 

0.01565 

715. 78 

114.4 

-35.464 

-25.6C3 

0.81970 

2. 199 

0.591 

2547 

235 

0.01564 

677.88 

na. a 

-33*601 

-23.626 

0.92021 

1.203 

1.394 

2469 

240 

0. 01605 

641.68 

10 4.7 

-31.746 

-21.641 

0. 93o5E 

0.202 

0.397 

2419 

245 

0.01627 

605.4V 

11Q.Z 

-29.882 

-19.642 

0.84461 

0.201 

Q.4C1 

2363 

25 0 

0.01649 

5 70 .62 

96.2 

-28.012 

-17,630 

0.95294 

1.231 

0.414 

2312 

255 

0.01672 

536.65 

91. 9 

-26.135 

-15,606 

0.86U95 

0 . 19 9 

0.406 

2250 

26 0 

0.01697 

505,66 

08.5 

-24.260 

-13.576 

0.86063 

0.197 

0.412 

2212 

26 5 

0.01722 

476. 68 

63.7 

-22.370 

-11 .527 

0.87665 

0.196 

0 .411 

2151 

270 

0.01749 

449.49 

60.2 

-21.462 

-9.471 

0 .86433 

0.195 

0.413 

2103 

275 

0.01777 

423. 12 

76.9 

-16.590 

-7 .404 

0.09192 

0 . 194 

0 .416 

2050 

260 

0.01606 

399.08 

73. 1 

-16.688 

-5.317 

C .89944 

3. 192 

0.419 

2007 

265 

0.01837 

374.02 

69.5 

-14.767 

-3.224 

2.90605 

0.191 

0 .421 

1952 

29 0 

0.01869 

351.35 

66. 0 

-12.867 

-1.1D2 

0.91423 

P.195 

0.427 

1091 

295 

0.91902 

330.44 

63.0 

-10.933 

1*042 

0.92156 

0.193 

0.431 

1847 

300 

0.01936 

310.61 

59. 8 

-8.999 

3.200 

j. 92901 

1-192 

G.433 

1801 

310 

G. 02014 

274.50 

54. 1 

-5.115 

7.563 

C .94312 

0.191 

5.439 

17C9 

320 

0.02996 

243.39 

46. 6 

-1.214 

11.993 

0.95710 

0.191 

0.446 

1624 

33 0 

0.02190 

216.91 

44.0 

2.691 

16 .481 

0.97099 

0.19 0 

Q.452 

1548 

34 0 

0.02292 

195.36 

39. 7 

6.577 

21 . 0 1C 

0.96452 

0.163 

0.454 

14 60 

350 

0.02404 

176. 35 

35.7 

10.416 

25.551 

C .99766 

1. 186 

0.454 

1421 

36 0 

C. 02524 

165.62 

32. 3 

14.192 

3 L .00 1 

1.11044 

0. 104 

0.451 

1371 

370 

U. 02652 

156.15 

29.2 

17.871 

34.966 

1.02273 

0. 103 

0.44b 

1330 

36 0 

0 .02767 

149. 50 

26.5 

21.443 

36.907 

1.03452 

0.101 

1 .430 

1295 

390 

0.02927 

145.19 

24.3 

24.904 

4 j . 333 

1.34501 

0 . 10 0 

0.433 

1273 

40 0 

0.03072 

143.21 

22.2 

29.242 

47.503 

1.05657 

0. 178 

0.419 

1249 

410 

0.03220 

142. 79 

20.5 

31.443 

51.719 

1 . 15678 

L. 177 

0.408 

1235 

420 

0.93369 

143.46 

16.9 

34.526 

55.736 

1.07646 

1.176 

: . 3«b 

1223 

43 0 

0.03519 

144.91 

17.6 

37.488 

59 .641 

1.30565 

1.17 4 

l' . 3 0 5 

1210 

44 0 

0.03669 

147.22 

16.4 

40.341 

63.442 

1.09439 

0.173 

C.Z75 

1215 

45 0 

0.33619 

150. 4U 

15. 4 

43.091 

67.137 

1.1327C 

C. 172 

0.365 

1215 

46 0 

3.33968 

154.05 

14.5 

45.741 

7„ .726 

1.11359 

3. 171 

0,354 

1 2 16 

470 

0 .34116 

156.04 

13. 7 

48.309 

74,221 

1 * 1 161 U 

V. 171 

P.344 

1211 

46 0 

0.04262 

162.22 

13.0 

50.795 

77.626 

1.12527 

6.169 

0.337 

1224 

49 0 

3.34406 

166. 6u 

12. 3 

53.211 

8 ; .951 

1.13213 

. . 160 

0. 328 

1229 

50 0 

0 .34549 

171. 11 

11.6 

55.559 

84 .200 

1.1 1070 

0.167 

0.322 

1237 

510 

0.04691 

175.60 

11.2 

57.049 

67 .30f 

1.14495 

0 . 16 C 

..315 

124. 

520 

0. J4831 

180.33 

10.6 

60.084 

90.497 

1.15105 

0.16 5 

J • 3 "9 

1203 

530 

3.04969 

165.01 

1C. 3 

62.266 

93.551 

1.15507 

j. 164 

0.302 

1201 

540 

0.3510b 

169.65 

9.9 

64.406 

96.550 

1.16247 

U . 16 3 

0.297 

126 1 

55 0 

0.35241 

194.42 

9.5 

66.500 

99.494 

1.16780 

4. . 16c 

0.292 

1275 

56 0 

0.05374 

199.16 

9.2 

66.556 

102.392 

1.1731C 

0.161 

L .287 

l?b5 

570 

C . 3550 7 

203. 86 

8.9 

70.575 

1C 5 .2 46 

1.17815 

J.16 

..283 

1295 

560 

3.35639 

206.52 

8.6 

72.560 

l(ib .061 

1.10305 

0 . 159 

( .201 

1:13 

590 

0.35769 

213.13 

6. 3 

74.513 

llw • 835 

1.10775 

C . 15 7 

;.27b 

1 315 

53 0 

0.35099 

217.70 

6 . 1 

76.435 

Hi. 574 

1.19239 

1.15b 

C.273 

1 1Z-3 
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C-2o 


THERMOOYNAMIC PROPERTIES OF OXYGEN 


3400 PSI A ISOBAR 


TEMPERATURE 

DENSITY 

V ( DH/OV)- 

V OP/DU)y 

-V<OP/OV)t 

(DV/DT^V 

THERMAL 

VISCOSITY 

THERMAL 

DIELECTRIC 

PRANOTL 




P 



CONDUCTIVITY 


DIFFUSIVITY 

constant 

NUMBER 

OEG. 

R 

LB/CU FT 

BTU/LB 

PSIA-CU FT/BTU PSI* 

1 / OEG. R 

8TU/FT-HR-R 

L8/FT-StC 
X 10 5 

SO FT/HR 



• 102. 

594 

62.42517 

232.12 

14.49 3 

169311.66 

0.0016679 

0.11344 

46.523 

0.00351 

1.57559 

5.7646 

105 


62.09033 

230.91 

14.366 

184973.79 

0.0016955 

0.11285 

44.546 

0.00351 

1.57269 

5.5641 

110 


81.39407 

220.36 

14.160 

176214.37 

0.0017117 

0.11156 

40.740 

0.00351 

1.56729 

5.1395 

115 


60.69705 

225. 62 

13.928 

167790.65 

3.0017265 

0.11020 

37.299 

0.00350 

1.56170 

4.7563 

1Z0 


79.99915 

223.24 

13.692 

15 96 9 2.51 

0.0017460 

0.10677 

34.168 

0 • 00349 

t. 55611 

4.4104 

125 


79.30023 

220.64 

13.451 

151909.99 

0.0017642 

0.10729 

31.375 

0.00346 

1 . 5 50»2 

4.0977 

130 


76.60011 

216.01 

13.207 

144433.33 

0.0017831 

0.10576 

28.632 

0.00346 

1.54494 

3.6150 

135 


77.69664 

215.35 

12 .961 

137252.91 

0.0016029 

0.10419 

26.532 

0.00344 

1.53936 

3.5593 

140 


77.19561 

212.67 

12.713 

130359.29 

0.0016236 

0.10256 

24.450 

0.00343 

1.53379 

3.3279 

145 


76.49683 

209.95 

12 .464 

123743.24 

0.0016453 

0.10093 

22.567 

0.00341 

1.52621 

3.1155 

150 


75.76404 

207.19 

12.215 

117395.66 

0*0016661 

0.09925 

20.663 

0.00336 

1.52263 

2 .9269 

155 


75.07502 

204.40 

11.967 

111307.73 

0.0016921 

0.09755 

19.320 

0.00336 

1.51704 

2.7573 

160 


74.36347 

201.57 

11.721 

105470.79 

0.0019173 

0.09563 

17.922 

0.00333 

1.51145 

2.6026 

165 


73.64911 

196.70 

11.47 6 

99676.10 

0.0019449 

0.09409 

16.656 

0.00331 

1.50565 

2.4615 

iro 


72.93160 

195.78 

11.236 

94515.64 

0.0019723 

0.09234 

15.509 

0.00326 

1.50024 

2.3346 

175 


72.21056 

192. 61 

11.002 

69381.25 

0.0020022 

0.09058 

14.469 

0.00325 

1.4 9461 

2.2199 

190 


71.46566 

189.79 

10.772 

64465.06 

0.0020339 

0.06661 

13.525 

0.00322 

1.48897 

2.1164 

165 


70.75646 

166.72 

10.546 

79759.43 

0.0020677 

0.06704 

12.670 

0.00319 

1.46331 

2.0232 

190 


70.02246 

163.56 

10.331 

75256.96 

0.0021037 

0.06526 

11.693 

0.00315 

1.4 7763 

1.9393 

195 


69.26323 

160 .38 

10 .122 

70950.46 

0.0021421 

0.06346 

11.167 

0.00312 

1.47192 

1.6641 

200 


66.53616 

177.12 

9.922 

66633.07 

0.0021631 

0.06171 

10.546 

0.00306 

1.46618 

1.7967 

205 


67.76676 

173.78 

9.732 

62696.07 

0.0022270 

0.07994 

9.963 

I.0D305 

1,46040 

1.7366 

210 


67.02633 

170.37 

9.554 

59139.10 

0. 06 22741 

0.07617 

9.433 

1.00301 

1*45459 

1.6631 

215 


66.26224 

166.89 

9.366 

55550.06 

0. 0423246 

0.07641 

6.950 

0 .00297 

1.44673 

1.6356 

220 


65.46777 

163.32 

9.236 

52125.14 

0.0023766 

0.07466 

6.510 

0.00293 

1.44263 

1.5941 

225 


64.70415 

159.67 

9.096 

46656.63 

0.0024371 

0.07292 

6.106 

0.00290 

1.43667 

1.6577 

230 


63.91057 

155.96 

8.975 

45745.97 

0.0024999 

0.07119 

7.742 

O.OC266 

1.43086 

1.5263 

235 


63.11312 

154.79 

8.499 

42763.24 

0.0025436 

0.06949 

7.410 

0.00260 

1.42463 

1.5114 

240 


62.30304 

151.81 

9.321 

39991.17 

0.0026176 

0.06760 

7.165 

0.00274 

1.41672 

1.4993 

245 


61.47944 

148.56 

6.113 

37219.95 

0.0026922 

0.06612 

6.625 

Q. 00269 

1.41253 

1.4865 

250 


60.64397 

145.30 

7.939 

34604.93 

0.00 27797 

0.06445 

6.569 

0.00263 

1.40627 

1 .4620 

255 


59.79577 

142.16 

7.740 

32206.60 

0.0026536 

0.06261 

6.334 

0.00259 

1.39993 

1 *4 72 8 

260 


56.94043 

130.77 

7.609 

29615.61 

0.0029660 

0.06120 

6.119 

0.00252 

1.39356 

1.4825 

265 


58.06259 

135.57 

7.356 

27666.73 

0. 0030237 

0.05960 

5.925 

0.00250 

1 . 3 6 7 v 4 

1.4672 

270 


57.17600 

132.51 

7.201 

25700.69 

0.0031167 

0.05603 

5.776 

0.00246 

1.36049 

1.4614 

275 


56.26256 

129.52 

7.056 

23814.45 

0.0032290 

0 . 05650 

5.634 

0.00246 

1.37386 

1.5013 

260 


55.36926 

126.64 

6.663 

22096.75 

0.0033102 

0.05499 

5.490 

0.00237 

1.36716 

1.5067 

265 


54.45056 

123.47 

5.664 

20365.60 

0.0034120 

0.05352 

5.349 

0.00233 

1.36042 

1.5157 

290 


53.51516 

121.67 

o .341 

16602.60 

0.0035122 

0.05208 

5.209 

0.00226 

1.35359 

1 .5387 

295 


52 .56651 

110.71 

6.206 

17370.77 

0.0036267 

0.05369 

5.072 

0.00224 

1.34669 

1.551C 

300 


51.61077 

115.91 

6.032 

16030.96 

9.0037326 

0.04933 

4.937 

0.00221 

1.33974 

1 .5590 

310 


49.66115 

110.77 

5 .690 

13636.09 

0.00 39664 

0.04673 

4.675 

0.00214 

1.32566 

1.5824 

320 


47.67224 

106.01 

5 .373 

11602.64 

0.0042093 

0.04430 

4.424 

0.0020 6 

1.31141 

1 .o041 

33 0 


45.65351 

101.56 

5.091 

9902.76 

0.0044475 

0.04213 

4.164 

0.00204 

1.297U4 

1.6151 

34 0 


43.62161 

97.59 

4.643 

8521.72 

0.0046545 

0.04030 

3.959 

0.00203 

1.26269 

1.6065 

350 


41.60324 

94.26 

4.623 

7419.76 

0.0046174 

Q. 03661 

3.751 

0.00204 

1.26664 

1.5660 

360 


39.62362 

91. 76 

4.422 

6562.56 

9*0049167 

0.03767 

3.561 

0.00207 

1.25477 

1 .5607 

37 0 


37.71195 

69.66 

4.246 

5666.76 

0.0049634 

0.03559 

3.391 

0.00212 

1.24167 

1.5298 

36 0 


35.66727 

66.61 

4.066 

5365.16 

0. 0049447 

0.03427 

3.239 

0.00216 

1.229L5 

1.4911 

390 


34.16314 

86.01 

3.953 

4960.05 

0.0046903 

0.03310 

3.107 

0.00225 

1.2 1730 

1.454C 

400 


32.55135 

67.97 

3.627 

4661.61 

0.0047652 

0.03206 

2.992 

0.00235 

1.20639 

1.4081 

410 


31.05925 

66.39 

5.724 

4434.99 

0. 0046160 

0.03115 

2.692 

0.00246 

1,19635 

1.3639 

420 


29.66479 

89.10 

3.625 

4256.53 

0.0044388 

0.03034 

2.60 6 

0.00256 

1.16715 

1.3175 

430 


26.41911 

90.12 

3.553 

4118.12 

0.0042755 

C. 02966 

2.735 

0.00271 

1.17872 

1.2792 

440 


27.25363 

91.40 

3.466 

4012.34 

0.0040990 

0.02905 

2.673 

0.00265 

1.1 7C99 

1.2411 

45 0 


26.16264 

93.00 

3.426 

3937.64 

0.0039200 

0.02653 

2.621 

0.00299 

1.16392 

1.2356 

460 


25.20113 

94.76 

3.366 

3662.29 

0. 0 U 37 354 

0.02606 

2.576 

0 .00315 

1.15747 

1.1696 

47 0 


24.29761 

96.66 

3.317 

3639.90 

0.0 U 35632 

0.02767 

2.536 

0. 00331 

1.15155 

1.1373 

46 0 


23.46501 

96.64 

3.261 

3606.55 

0 . 0 C34116 

0.02733 

2.506 

0.00346 

1.14611 

1.1137 

49 0 


22.69510 

100.71 

3.239 

3761.06 

0.0032600 

0.02704 

2.476 

0 .00363 

1.14H0 

1.6635 

50 0 


21.96192 

102.62 

3.212 

3761.36 

0.0031274 

0.02679 

2.455 

0.0037a 

1.13647 

1.0611 

510 


21.31904 

104.97 

3.162 

3745.41 

0.0029994 

0.02655 

2.436 

0.00396 

1.13216 

1 «l4C1 

52 0 


20.70100 

107.14 

3.162 

3733.07 

0.0026655 

0.02640 

2.420 

0.00413 

1.12619 

1.0201 

530 


20.12556 

109.36 

3.127 

3723.46 

0.0027639 

0.02626 

2.407 

0.00432 

1.124h9 

0.9964 

540 


19.56652 

111.52 

3.112 

3714.60 

0.0026674 

0.02619 

2.396 

0.00449 

1.121 .2 

C .9797 

55 0 


19.06168 

113.76 

3*066 

3709.62 

0.0025643 

0.02611 

2.367 

O.OC469 

1.11776 

3 .96CP 

56 0 


16.60667 

115.95 

1.075 

3705.65 

0.0024764 

0.02606 

2.360 

0.00467 

1.114/4 

0 .9450 

570 


18.15672 

116.11 

3.066 

3701.79 

0.0023967 

0.02602 

2.375 

0*00506 

1.11166 

0.9311 

560 


17.73496 

120.24 

3.056 

3696.03 

0.0023246 

0.02599 

2.371 

0.00524 

1.1 0 91 6 

3.9182 

59 0 


17.33344 

122.34 

3.053 

3694.29 

0.0022560 

0.02596 

2.369 

0 .00543 

1 . 1 0 bo 2 

0 .9061 

600 


16.95226 

124.41 

3.050 

3690.50 

0.0621920 

0.02596 

2.367 

0.00552 

1.10419 

u.8947 


• T MO-PHASE BOUNDARY 
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C-2a 


THERMODYNAMIC PROPERTIES OF OXYGcN 


3600 PSIA ISO0AR 


TEMPERATURE 

VOLUME 

ISOTHERM 

DERIVATIVE 

1S0CH0RE 

DERIVATIVE 

INTERNAL 

ENERGY 

ENTHALPY 

ENTROPY 

C v C p 

VELOCI TY 
OF SOUND 

□ EG. R 

CU FT/L6 

CU FT-PSI A/LB 

3 S IA/R 

UTU/L9 

8TU/LB 

8TU/L8-R 

9TU / w 3 -R 

FT/SEC 


* 102.869 

0.01213 

2308.59 

319.6 

-*82.626 

-74.543 

0.50667 

0 . 266 

0.392 

3 956 

105 

0.01217 

2270.20 

314.4 

-81.821 

-73.709 

0 .51469 

0.266 

0.391 

3934 

110 

0.J1227 

2182.05 

302.4 

-79.935 

-71.754 

0.53288 

0.262 

0.391 

3 882 

115 

0.01238 

2096.56 

290.8 

-78.054 

-69.803 

0.55023 

C.258 

0.390 

3829 

120 

0.01248 

2013.67 

2 79.6 

-76.177 

-67.854 

0.56662 

0. 255 

0.389 

3 775 

125 

0.01259 

1933.32 

268. 8 

-74.344 

-65 .908 

0.58270 

0.252 

0.369 

3723 

130 

0.01271 

1855.46 

258. 4 

-72.435 

-63.965 

0.59794 

3.249 

0.386 

3665 

135 

0.01282 

1780.04 

248.3 

-70.57 ) 

-62.025 

0.61259 

0.24o 

0.386 

36C9 

14 0 

0.01293 

1706.99 

238.6 

*68.709 

-60.087 

0.62669 

6.243 

0.307 

3553 

145 

0.01305 

1636.26 

229.2 

-66.852 

-50.151 

0.64027 

0.240 

0.367 

3496 

150 

0.01317 

1567.80 

2 20.2 

-64.999 

-56.217 

0.65336 

0.237 

0.38b 

3 429 

15 5 

0.01330 

1501.55 

211.5 

-63.149 

-54.205 

0 .66605 

0.235 

0.386 

3362 

160 

0.01342 

1437.46 

203.2 

-61.303 

-52.355 

0.67630 

0. 233 

0.30b 

3324 

16 5 

0.01355 

1375.47 

195.1 

-59.460 

-5U.427 

0.69017 

0.230 

0.386 

3267 

17Q 

0.01368 

1315.52 

187.4 

-57.620 

-48 .499 

0.71166 

1.228 

0.365 

3211 

175 

0.01382 

1257.57 

180.0 

-55.784 

-46.573 

0.71285 

0 .22o 

0.385 

3153 

180 

0.01396 

1201.57 

172.8 

-53.951 

-44.647 

0 .7Z37C 

0.224 

0.385 

3 C 9b 

185 

0.01410 

1147.46 

166.0 

-52.12 J 

-4c. 722 

C .73425 

0.222 

3.365 

3 C 41 

190 

0.31424 

1095.19 

159.4 

-50.292 

-4u .797 

0.74452 

0.219 

0.385 

2984 

195 

0.01639 

1044.71 

153. 1 

-48.466 

-36 .871 

0.7545? 

C.217 

0.385 

2929 

20 0 

0.01455 

995.98 

147.1 

-46.643 

-36.945 

0 .76426 

0.215 

0.385 

2875 

205 

0.01471 

948.95 

141.3 

-44.822 

-35.018 

0.77300 

0.213 

0.365 

2822 

210 

0.31487 

903.57 

135.7 

-43.0C2 

-33 .Q9C 

0.78309 

0.211 

0.36b 

2 7 73 

215 

0.31504 

859. 81 

130.4 

-41.185 

-31.160 

0.79216 

20 9 

0.3Ab 

2719 

220 

0.01521 

817 .62 

125. 3 

-39.360 

-29.227 

0.60106 

0.205 

0.386 

2669 

225 

0.01539 

776.98 

120.4 

-37.553 

-27.292 

0.80976 

0.203 

0.387 

2621 

230 

0.01558 

737.83 

115.7 

-35.739 

-25 .353 

0.91827 

C .200 

0.387 

2575 

235 

0.11577 

700.73 

110.2 

-33. 90 3 

-23.389 

0 .62672 

0 . 203 

0.391 

2499 

240 

0.01597 

665.63 

106.4 

-32.064 

-21.417 

0. 63503 

0. 202 

G .395 

2454 

245 

0.31618 

628.99 

101. 7 

-30.219 

-19.433 

C. 64321 

1.2C1 

0 .397 

2395 

25 0 

0.01640 

593. 98 

97.8 

-28.368 

-17.438 

0.65127 

0.20 3 

0.400 

2 346 

255 

0.01662 

562. 11 

93.6 

-26.512 

-15.431 

0.85922 

0. 199 

0.403 

2295 

26 0 

0.01686 

528.89 

90.0 

-24.659 

-13.423 

0.66702 

0.198 

0.407 

224b 

26 5 

0.01710 

499.79 

85.5 

-22.792 

-11.391 

0 . 67476 

3.197 

0.40b 

2169 

270 

0.01736 

472.56 

81.9 

-21.928 

-9.357 

0.86236 

0.195 

0.409 

2142 

275 

0.01762 

446.23 

78.7 

-19.063 

-7.315 

0.86986 

5 .194 

C .413 

2099 

280 

0.01790 

421.81 

75.1 

-17.187 

-5.253 

0.69729 

0.193 

0.415 

2050 

285 

0.01819 

397.04 

71. 1 

-15.318 

-3.191 

0.91459 

0.192 

0.414 

1993 

29 0 

0.01850 

373.98 

67.8 

-13.430 

-1 .IOC 

0 .91106 

3. 195 

0 .421 

1935 

295 

0. 01881 

353. 11 

64.9 

-11.529 

1.012 

0.91906 

0 . 193 

0.424 

1894 

30 0 

0.31915 

333.30 

61.7 

-9.628 

3.135 

0.92622 

0.193 

3.425 

1847 

310 

0.11986 

2 96 . 99 

56. 0 

-5.819 

7.410 

G.44j26 

4.192 

0.431 

1759 

320 

0.02066 

265.19 

50.8 

-1.999 

11.757 

0 .95404 

0. 191 

0.437 

1675 

330 

0.02149 

237.89 

46.0 

1.820 

16.146 

0.96754 

O'. 194 

0.441 

IE 01 

34 0 

0.02242 

215.19 

41.7 

5.623 

2C .566 

0.91174 

: . 1 0 1 

0 . 444 

1533 

350 

0.02344 

196.93 

37.7 

9.377 

25.000 

0.99359 

0.106 

0*443 

1475 

36 0 

0.02653 

182 .90 

34.3 

13.077 

29.426 

1.00606 

0.184 

0.442 

1425 

370 

0.02569 

172.17 

31. 1 

16.695 

33.616 

1. OHIO 

0*183 

0.437 

1382 

380 

0.02691 

164.30 

28.3 

20.217 

38.155 

1.02966 

0.161 

0.430 

1344 

39 0 

0.02818 

158.58 

26. 0 

23.636 

42.424 

1.04075 

0.180 

0.424 

1317 

400 

0.02951 

155.36 

23. 9 

26.954 

46.623 

1.05138 

0 . 179 

0.415 

1294 

410 

0.03086 

153.99 

22.0 

30.156 

5c .726 

1.06151 

3.177 

0 .405 

1277 

420 

0.03223 

153.87 

20.4 

33.239 

54.722 

1.07114 

0.176 

0.394 

1263 

43 0 

0.93361 

154.57 

19. 0 

36.210 

58.613 

1 . 08030 

0.176 

0.384 

1255 

44 0 

0.03500 

155.96 

17.7 

39.078 

6c. 408 

1.31903 

0. 173 

0.375 

1253 

45 0 

0.03639 

158.27 

16.7 

41.852 

66.111 

1.09735 

0.172 

0.366 

1241 

460 

0.13778 

161.32 

15.7 

44.532 

69.716 

1.10527 

0 . 171 

0.356 

1245 

470 

0.03916 

164.81 

14.8 

47.128 

73.232 

1.11264 

0. 170 

C.346 

124? 

48 0 

0.04053 

168.59 

14. 0 

49.644 

76.661 

1.12006 

0.169 

L .339 

1 25t 

49 0 

0.04189 

172.64 

13.3 

52*090 

60.011 

1.12697 

0.166 

0.331 

1255 

500 

0.04323 

176.89 

12. 7 

54.469 

63.288 

1.13359 

0. 16? 

u.324 

1251 

510 

0.04456 

181.22 

12.1 

56.788 

66.495 

1.13994 

J. 166 

0.317 

1267 

520 

0.14588 

185.63 

11. 6 

59.052 

69.639 

1.14605 

0.165 

0.312 

1275 

530 

0.34719 

190.20 

11.1 

61.264 

92.720 

1.15191 

0 . 164 

0 .305 

1260 

54 0 

0.04848 

194.74 

10.7 

63.428 

95.746 

1.15757 

C. 163 

0.300 

1289 

55 0 

0.14976 

199.38 

10.2 

65.549 

98.717 

1.16302 

j.162 

0.295 

1296 

56 0 

0.05102 

204.03 

9.9 

67.628 

1C1.641 

1.16629 

0.161 

0.290 

1305 

570 

0.05228 

208.67 

9. 5 

69.671 

104.521 

1.17339 

0 . 160 

0.28b 

1315 

580 

0.05352 

213.28 

9.2 

71.679 

107.359 

1.17933 

0.159 

0.292 

1324 

59 0 

0.35476 

217.86 

8.9 

73.654 

110 .157 

1.18311 

0.150 

0.278 

1334 

60 0 

0 .05599 

222.40 

8.7 

75.597 

112.919 

1.18775 

0.157 

C .275 

1344 


• THO-PHASE 90UN0ARY 


400 



C-2a 


THERMDOYNAMIC PROPERTIES OF OXYGEN 


3600 PSIA ISOBAR 


TEMPERATURE OENSITY 
OEG. R LB/CU FT 


• 102.669 82.47366 


105 

82.17876 

110 

81.48608 

115 

80.79284 

120 

80.39891 

125 

79.40415 

130 

78. 70843 

135 

78.31157 

140 

77.31341 

145 

76.61375 

15 0 

75.91238 

155 

75.20906 

16 0 

74.50354 

165 

73.79554 

170 

73.08477 

175 

72.37088 

180 

71.65352 

185 

70.93231 

190 

70.20682 

195 

69.47658 

200 

68.74112 

205 * 

67.99989 

210 

67.25232 

215 

66.49780 

22 0 

65. 73567 

225 

64.96524 

230 

64.18575 

235 

63.40328 

24 0 

62.60899 

245 

61.80351 

250 

60.98746 

255 

60.15920 

26 0 

59.32704 

265 

58.47219 

27 0 

57.61188 

27 5 

56.74277 

28 0 

55.85663 

285 

54.96946 

29 0 

54.06674 

295 

53.15383 

300 

52.23216 

310 

50.36125 

32 0 

48.45916 

33 0 

46.53360 

34 0 

44.59669 

35 0 

42.67007 

360 

40.77259 

37 0 

38.93146 

38 0 

37.16327 

390 

35.48128 

400 

33.89232 

410 

32.40819 

420 

31.03120 

43 0 

29.75589 

440 

28.57421 

45 0 

27.47937 

46 0 

26.4702C 

470 

25.53719 

48 0 

24.67468 

490 

23.87465 

500 

23.13175 

510 

22.44016 

520 

21.79434 

53 0 

21.19195 

54 0 

20 .62741 

550 

20.09788 

56 0 

19.59919 

570 

19.12855 

580 

18.68346 

590 

18.26171 

60 0 

17.86131 


V (OH/OV)p 
BTU/LB 


233.22 
232,16 

229.67 

227.15 
224.62 
222. 06 

219.46 
216.87 
214.24 

211.57 
2C8.67 

206.13 

203.36 
200 • 54 

197.68 

194.77 

191. 81 

188. 79 
185.72 

182.58 

179.37 
176.10 
172. 74 
169.31 

165.79 
162.19 
158.52 
157.57 

154.77 

151.60 
14 8.40 
145.39 
142.01 
138.92 

135. 94 

133.03 

130 .22 

127.14 

125.46 

122 .61 

119 .95 

115.03 
110.43 
106.09 

102.14 
98. 72 

96.11 
94,10 

92.64 

91.76 
91.51 
91. 75 
92.29 

93.12 

94.15 
95.49 
97 . 0b 

98.81 
100.67 

1J2.6? 

104.64 
106.71 

108.79 
HC. 9b 
113.08 
115.26 
117.41 
119.54 

121.65 

123.74 

125.79 


1 <OP/DU)y 

-V (OP/DV} t 

(OV/OTl/V 
K ( 

THERMAL 

VISCOSITY 

THERMAL 

dielectric 

PRAnDTL 



:onouctivity 


OIFFUSIVITY 

CONSTANT 

NUMBER 

>-CU FT/BTU PSIA 

1 / OEG • R 

BTU/F T-HR-R 

L9/FT-SEC 

SQ FT/HP 







X 10* 




14.483 

190398 .65 

3.0016787 

0.11354 

46. 823 

0.00352 

1.57598 

5 .0117 

14.389 

186561.95 

0.0U16852 

0.11302 

45 ♦ 1)62 

0.00352 

1.5 73ol 

5,6153 

14.162 

177806.59 

0.0017008 

0.11175 

41.223 

C. 00351 

i . 5 66 u 3 

5.1873 

13 .93 0 

169386.82 

3.0117169 

C. 11041 

37.753 

0.C035I 

1.56246 

4.8^9 

13.694 

161292.52 

0.3C17337 

0.13900 

34.615 

0 .00349 

1.55691 

4. 4520 

13.453 

153513.72 

0.0017511 

0.10754 

31.778 

0.00348 

1.3 51b5 

4.1266 

13 .210 

1460 40 .64 

0.0017692 

0.10603 

29.211 

0.1)034? 

1.54500 

3.8514 

12 .964 

136863.65 

3. CC 17681 

0.10447 

26.889 

0.00346 

1 • 5 4 C 2 6 

3.5932 

12 .717 

131973.30 

0. Q01B079 

0.10288 

24.787 

0.00344 

1.5 3472 

3.3596 

12.466 

125360.32 

0.0418266 

0.10125 

22.885 

0.00342 

1.52916 

3.140C 

12.220 

119C15.62 

Q.CC16503 

0.09959 

21.162 

0.0 0336 

1.52364 

2.9564 

11.973 

112930.31 

0.0416731 

0.09791 

19.602 

0.00337 

1.51011 

2.782° 

11.728 

107095.67 

0.0018971 

0.09620 

18.169 

Q. 00336 

1.51255 

2.6250 

11.486 

101503.19 

3. Ol 19224 

0.09448 

16.903 

O.GOJ32 

1.5C699 

2.4636 

11 .246 

96144.55 

3.0219492 

0.09275 

15.747 

0.30329 

1.53143 

2.3550 

11.014 

91011.64 

0.0419775 

0.09101 

14.694 

l). 00326 

1.49586 

2.2T87 

10.785 

66096.56 

3.0020075 

0.08925 

13.739 

0.00324 

1.4 90c 0 

2.1336 

10 .563 

81391.65 

0. Cw20394 

0.3875C 

12.371 

O.0C32F 

1.40467 

2.138° 

10 .348 

76889.46 

0. C C 20 733 

3 . 38574 

12. :a4 

0.0 031 7 

1.479t.5 

1.95 35 

10 . 142 

72582.77 

0.0621094 

0.06399 

11.368 

G .00314 

1.473*1 

1.0767 

9 .945 

68464.61 

0. 0 1 21 4 79 

0.08223 

10.710 

0 . J031C 

1.46774 

1 .0C7 8 

9.759 

64529.28 

0.0421891 

0. 38048 

10.12b 

0 . 3 0 3G7 

1.462. 4 

1.7 4b2 

9.584 

60767.32 

0.0622332 

0.07874 

9.586 

0.00302 

1.4563C 

1.5912 

9.423 

57175.56 

0.0022004 

0.07700 

9 • u97 

G . J03GC 

1.45053 

1.6422 

9.276 

53747.13 

0.0123313 

0.07527 

8 .65 j 

0.00296 

1.44472 

1 .598° 

9 . 144 

50476.37 

0.0 C 23654 

0.07355 

8 .242 

0.00292 

1.43006 

1.5609 

9.027 

47358.07 

0. 0024437 

0.07164 

7.870 

0.00239 

1.43244 

1 .*277 

8.555 

44429.26 

0.0b 24814 

P. 07315 

7.532 

t. 00202 

1.427c 2 

1.5111 

5.399 

41674.38 

0.0025533 

D .06849 

7.222 

0 .00277 

1.42UZ 

1,499° 

6.176 

38873. 69 

0.0026166 

0.06683 

6.938 

0.00273 

1.41446 

1.4025 

8 .005 

36225.17 

0.0026965 

0.06519 

6.677 

0 .0 0267 

1.48864 

1 » 4 7 6f 

7.818 

33815 .97 

0.CC27666 

0.06357 

6.433 

0.00253 

1.4C264 

1 .4674 

7.668 

31377.47 

3 » G y 20684 

0.36199 

6 • 22 u 

0.00257 

1. J 9643 

1.4713 

7.43 8 

29223.91 

0.0u29243 

0.06041 

6. Gib 

0 .00254 

1.340-0 

1.4666 

7.283 

27225.26 

3.C03CG76 

0.05666 

5. 857 

0.13C25C 

1.3B37C 

1 .4b45 

7.148 

25320 .43 

f1.0«31G72 

0.05735 

5.714 

C. 00245 

1.3 7727 

1.4026 

6 .969 

23560.91 

0.0631864 

0.05566 

5.573 

0.U0241 

1.T7074 

1.4902 

5.745 

21825.29 

0.6432563 

0 . 35442 

5.435 

0.00239 

1.36422 

1 .4095 

6.436 

20219.83 

3.0433553 

0.05301 

5.29 3 

C .00233 

1.35761 

1.6140 

5.312 

18769.16 

3.0034562 

0.05163 

5.165 

0.00229 

1.35095 

1 .*260 

6.137 

17406,64 

0 • 0 u 35451 

0.05030 

5.i)33 

G .00226 

1.34425 

1.5319 

5.807 

14956.89 

0. 1 1. 37472 

C. 34774 

4. 777 

G. 2122f 

1.33C71 

1.5527 

5.494 

12650.51 

0. 0 j 39556 

0.04534 

4.531 

0.30214 

1.317 ,4 

1.5714 

5.212 

11069.93 

0. 4041582 

0.04312 

4.290 

0 . 0 0 2 1 G 

1.30329 

1.6020 

4,96 9 

9596.89 

0. Gb43425 

0.04126 

4.U73 

li . 0G2b 6 

1.20967 

1.5774 

4.756 

8403.2 3 

O.Co 449C0 

0. 3 3960 

3.373 

O.GC209 

1.276C 1 

1 .56 C 4 

4. 562 

7457.37 

0.0- 45943 

0.33837 

3.60 4 

0.00211 

1.26275 

1.6387 

4.380 

6702.7i* 

0. 0446450 

0.03659 

3.51* 

D. 01)215 

1.24996 

1.5112 

4.209 

6106.62 

0.0646366 

C. 33525 

3.361 

D.GC221 

1.23779 

1.4745 

4.079 

5626.66 

0.6446175 

C. 0340 6 

3.22o 

0.00227 

1.22628 

1 .4440 

3.95 0 

5265.34 

0.0645346 

0.33332 

3.107 

0.00235 

1.21546 

1.4055 

3.639 

4990.40 

0.6U44166 

0 . 03209 

3. kiG 3 

0 .0C244 

1.20542 

1 • j 652 

3.732 

4774.72 

3. CC 426 70 

0.33125 

2.914 

0.00256 

1.196.6 

1.2217 

3 .651 

4599.26 

0. 0U41263 

0.03055 

2.83b 

0.00267 

1.10762 

1.2 844 

3.560 

4456.36 

0.0439666 

G. 32992 

2. 77 o 

G .00279 

1.17975 

1.2491 

3.521 

4349.26 

3. G4 36314 

0.02937 

2.712 

0 . JC29? 

1.17249 

1.2163 

3.455 

4270 .09 

3.0b 36654 

0 .02886 

2.663 

0 .003*17 

1.165c? 

1.1011 

3.397 

4208.80 

0.0035063 

0.32845 

2.621 

0.00322 

1.159o0 

1.1409 

3.357 

4159.92 

0.6 0 33664 

C. 02809 

2.585 

0 ,5C 3 36 

1.154.2 

1.1226 

3.313 

4121.75 

0.0032249 

0.32777 

2.554 

G. 00351 

1 .14079 

1 ,u°57 

3.282 

4ll 91 .66 

0.6630987 

0. 0275C 

2.52 8 

0 .C0Jo7 

1.14394 

1.G731 

3.246 

4066.53 

0.0629752 

Q .02725 

2.535 

C.L03R2 

1.139*9 

1 5i 7 

3.225 

4345.68 

0. OC 28664 

0.02708 

2.48b 

G .30398 

1.135.6 

1 .j3C6 

3.189 

4030.66 

0.0L 27486 

0.32694 

2 • 4 7 u 

U. GO 41 7 

1 • 1 o 1 o 6 

1 .0068 

3.171 

4017.01 

0 . C626529 

0.02662 

2.457 

0 . 0 0*3 2 

1.12772 

t .9893 

3.147 

4u 0 7 « 1 8 

0 • 0 L 25556 

0.02673 

2.44b 

C. J0452 

1.12431 

t .97:4 

3.133 

3998. 9J 

0 . 00 24 7 06 

0.02666 

2. 437 

U. Ob 46 9 

1.12110 

0.9546 

3.121 

3991.58 

0.0023915 

0.0266b 

2.433 

0 .00406 

1.118c A 

u • 94P 3 

3.111 

3984.86 

0. C 1 231 79 

0.02656 

2.425 

C.G05J4 

1.11523 

T .9269 

3.103 

3978.49 

3.0022493 

0.02653 

2.421 

0.80522 

1.11294 

G • *143 

3.099 

3972.33 

0.0021653 

0.02651 

2.413 

c . a o * 4 c 

1.10940 

C .4225 
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THERHOOY NAMIC PROPERTItS OF OXYGEN 


4 


3600 PSIA ISOBAR 






TEMPERATURE 

VOLUME 

ISOTHERM 

DERIVATIVE 

ISOCHORE 

DERIVATIVE 

internal 

ENERGY 

cnthalpy 

entropy 

OEG. R 

CU FT/LB 

CU FT-PSI A/L 8 

>SH/R 

9TU/L3 

HTU7L& 

DIU/LB-R 

* 103.143 

0.01212 

2320.36 

319.7 

-62.591 

-74 .C64 

0.51696 

105 

0.01216 

2287.02 

315.1 

-61.691 

-73.33B 

0.51394 

11 0 

0.01226 

2199.07 

303.2 

-80.010 

-71.355 

0.53211 

115 

0.31236 

2113.77 

291.6 

-76.134 

-69.435 

0 . 54945 

12 0 

0.51247 

2031.07 

28Q.4 

-76.262 

-67.488 

0 • 56602 

125 

0.01256 

1950.92 

269.6 

-74.394 

-65.544 

0. 58189 

130 

0.31269 

1673.26 

259.2 

-72.531 

-63.603 

0.59712 

135 

0.31260 

1796.03 

249.2 

-70.671 

-61.664 

0.61175 

140 

Q. 31291 

1725.16 

239.5 

-66.616 

-55.729 

0 .62562 

145 

0.31303 

1654.66 

2 30.1 

-66.965 

-57.795 

C. 63939 

15 0 

0.51315 

1566 .43 

221.1 

-65.116 

-55.664 

C . 65248 

155 

0.51327 

1520.35 

212.4 

-63.275 

-53.935 

0 . 66513 

16 0 

D. 31340 

1456.46 

204.1 

-61.436 

-52.009 

0.67736 

165 

0.01352 

1394.67 

196.1 

•59.600 

-56.083 

0.68921 

170 

0.31365 

1334.93 

166.4 

-57.768 

•46.160 

0. 70U7(i 

175 

0.01379 

1277.19 

181. a 

-55.939 

-46.237 

0.71164 

16 0 

0.31392 

1221.39 

173.9 

-54.114 

-44.316 

0.72267 

165 

Q. 81406 

1167.46 

167.0 

-52.292 

-42.396 

0.73319 

190 

0.01421 

1115.41 

160.5 

-5 0.47 3 

-40 .476 

0.74343 

19 5 

0.31435 

1065.13 

154*2 

-46.657 

-36.556 

P. 75341 

200 

0 . 01451 

1016*60 

148.2 

-46.843 

-36.637 

0 • 7631 3 

205 

0.31466 

969.76 

142.4 

-45. Q3 5 

-34.717 

0.77 26? 

210 

0.01462 

924.56 

136.9 

-43.225 

-32.796 

0.76166 

215 

0.01499 

661.01 

131.6 

-41.419 

-31.874 

0 .79092 

220 

a .01516 

839.00 

126.5 

-39.616 

-28.951 

0. 79976 

225 

0.01533 

796.53 

121.7 

-37.814 

-27.025 

0.60641 

210 

0.01552 

759.55 

117.1 

-36.015 

-25.098 

0 . 81666 

235 

0.51570 

723.26 

111.6 

-34.195 

-23.146 

0 .82528 

240 

0.01590 

669.17 

106.2 

-32.370 

-21.184 

0 . 83354 

245 

0.01610 

652.34 

103.2 

-30.543 

-19.215 

0 ,6416b 

250 

0.01631 

617.06 

99.3 

-26.711 

-17.235 

0.84966 

255 

0 .01653 

565.26 

95.3 

-26.672 

-15.243 

0 .85755 

260 

0 .01675 

551.56 

91.4 

-25.041 

-13.254 

0.66527 

265 

0 .01699 

522.33 

67.2 

-23.195 

-11.241 

0.67294 

270 

0.01723 

495.27 

63.6 

-21.352 

-9.226 

0 . 88046 

275 

Q. 01749 

468.96 

60.4 

-19.511 

-7 .205 

0.88789 

280 

0.01776 

443*66 

76.9 

-17.660 

-5.166 

0.89524 

265 

0.31603 

419.69 

72.6 

-15.816 

-3.13P 

0.90245 

290 

0.31632 

396.05 

69.5 

-13.960 

-1 .069 

0 *90 962 

295 

0.01862 

375.25 

66.6 

•12.088 

1.015 

0.91674 

30 0 

0.31693 

355.53 

63.5 

-10.217 

3.106 

0 . 9 2 37 7 

310 

0.01960 

319.04 

57.9 

-6.47 J 

7.322 

0 . 93759 

32 0 

0.32033 

266.65 

52.7 

-2.724 

11.583 

0 .95112 

33 0 

0 . 02112 

256.74 

47.9 

1.021 

15.886 

0.96436 

34 0 

0.02198 

235.06 

43.6 

4. 746 

21.216 

0.97729 

35 0 

0.32291 

215.69 

39.6 

6.43 0 

24.554 

0 .98967 

360 

0.02391 

200.38 

36.2 

12.069 

28 . 886 

1. 00207 

370 

0.32497 

166.47 

33. 0 

15.621 

33.195 

1.01366 

36 0 

0.02609 

179.56 

30.0 

19.096 

37 .455 

1.02524 

39 0 

0.02726 

172.64 

27.6 

22.474 

41.653 

1.03614 

430 

0 .32847 

166.10 

25.5 

25.763 

45.793 

1.04663 

41 0 

0 . 3 29 7 1 

165.7b 

23.6 

28.956 

49.660 

1.1)5667 

420 

0.03097 

164 . 90 

21.8 

32.039 

53.633 

l.O 662 4 

430 

3.33225 

164.97 

20.3 

35.015 

57.7C8 

1 .07536 

44 0 

0.33354 

165.56 

19.0 

37.892 

61.489 

1.08406 

45 0 

0.03463 

166.99 

17.9 

40.679 

65 .188 

1.09237 

46 0 

0.03613 

169.33 

16.8 

43.376 

68.799 

1.10331 

470 

0.03742 

172.26 

15.6 

45.997 

72.327 

1.11790 

480 

0.33870 

175.57 

15.0 

46.539 

75.773 

1.11515 

490 

0.03998 

179.24 

14. 3 

51.011 

79.144 

1.12210 

500 

0.34125 

163.19 

13.6 

53.416 

62.443 

1.12577 

510 

0.34251 

167.26 

13.0 

55.763 

65 .673 

1.13517 

52 0 

0.04375 

191.45 

12.4 

58.054 

66.641 

1.14132 

530 

0.04499 

195.86 

11.9 

60.291 

91 .947 

1.14724 

54 0 

0.04621 

200.33 

11*4 

62.460 

94.997 

1.15294 

55 0 

0.34742 

204.60 

11.0 

64.624 

97 .992 

1 .15843 

56 0 

0.04862 

209.33 

10.6 

66.727 

104.94b 

1.16375 

570 

0.34981 

213.66 

10.2 

68.792 

1C 3 .843 

1. 16888 

560 

0.05099 

216.42 

9. 9 

70.823 

1 Dfc . 7G 3 

l .17386 

59 0 

0.05217 

2 22 . 95 

9. 6 

72.816 

109.523 

1.17868 

60 0 

0.05333 

227.45 

9.3 

74.779 

112. 3C6 

1 .18 336 


-v c p 

ITU / L I -« 


■: .26* 

C.391 

0.266 

0.391 

0.262 

0.39J 

0.259 

0 .390 

u.255 

u.3 89 

C.252 

0.388 

0.249 

0 .388 

1.245 

0.387 

0.243 

0.367 

P .24w 

0.396 

0.233 

0 .386 

0.235 

0.385 

0.233 

0.385 

0.231 

0.385 

0.229 

0.385 

1.226 

0.304 

0.224 

0.384 

0.222 

0.384 

0.220 

0.384 

tl . 218 

0.384 

0 . 21b 

0.384 

0.213 

0.364 

0.211 

0.384 

0 .209 

0.384 

U .206 

0.365 

9.203 

0.385 

0 . 20U 

0.385 

0.204 

0.38b 

0.203 

0.393 

0. 20.2 

0.394 

0.201 

0.397 

0. 230 

0.400 

0 . 198 

0.403 

0 . 197 

0.403 

i . 196 

0.405 

0 . 194 

0.409 

0.193 

0.411 

Ct. 192 

0 <407 

0*195 

0.415 

0.194 

0.418 

0.193 

C .419 

0. 192 

0.424 

0.191 

0.429 

0 . 190 

0.432 

C .188 

D ,434 

Q . 186 

0.434 

0. 194 

0.433 

0.183 

0.429 

0.181 

0.422 

0. 19J 

0.41/ 

0.178 

0.410 

0. 177 

0.402 

0.176 

0.392 

0.175 

0.383 

0 . 174 

0.374 

0. 173 

0.36b 

0.171 

0.357 

2.179 

0.348 

0 . 169 

0.341 

0 . 168 

0.333 

1.16 7 

0.32b 

•1.166 

0.320 

0. 165 

0.314 

1. 164 

0.308 

0.16 3 

0.322 

0.162 

U .297 

0. 161 

0.293 

'J.lbL 

0.288 

1 . 15* 

0.284 

I. 158 

(1.281 

..157 

0.277 


* TWO-PHASE BOUNDARY 


velocity 

OF SOJMO 
FT/SEC 


3964 
3945 
3893 
3641 
37b 7 
3733 
3678 
3622 
356a 

3511 
3453 
3396 
3341 
3283 
3226 
J 173 
3114 
3C53 
3 CIl 3 

2949 
2 896 
2 844 
2 792 
2 743 
2 694 
2647 
2602 
2529 
2489 


2428 
2379 
2331 
2279 
2225 
2179 
2139 
2 G 91 
2 C 3 3 
1976 


1937 
1891 
1 8C 7 
1725 
1650 
1584 
1525 
1477 
1432 
1392 

1363 

1339 

1329 

1334 

1293 

1295 

1281 

1279 

1276 

1279 


1282 
1287 
1291 
1299 
1333 
1311 
1318 
1 326 
1335 
1 344 

1353 

1362 


402 



C-2a 


THERMODYNAMIC PROPERTIES OF OXYGEN 


3800 PSIA ISOBAR 


TEMPERATURE OENSITV V<0H/0V) p VfDP/OUly -VtOP/DVL,. (OV/DTyv THERMAL VISCOSITY THERMAL OIELrCTRIC PRANOTL 

^ CONDUCTIVITY DIFFUSIVITY CONSTANT NUMBER 

OEG. R LB/CU FT BTU/LB PSIA-SU FT/BTU PSIA l/OEG. R 8TU/FT -MR- R LB/FT-SEC SO FT/HR 

X 10* 


103. 

.143 62.52241 

234.31 

14.473 

191403 .49 

0.0016696 

0.11365 

47.115 

0. 00352 

1.57630 

5 ,03d9 

105 

02.26653 

233.41 

14.391 

100145.63 

0.G01675Q 

0.11320 

45.578 

0.0035? 

1.57431 

5.0669 

110 

01.57730 

230.95 

14.164 

179393.97 

0. Cl 1690 0 

0.11194 

41.709 

0.00352 

1.56877 

5 .2354 

115 

00.09704 

220.40 

13.933 

1 7097 7 .9 J 

0.0017055 

0.11062 

30.213 

0.00351 

1.56323 

4.0450 

120 

00.19700 

225.99 

13.696 

162807.10 

0.0017216 

0.10923 

35.045 

0.00351 

1.55770 

4 .h93P 

125 

79.50713 

223.48 

13.456 

155111.62 

0. 0 L 17383 

0.10778 

32.102 

0.00349 

1.55217 

4.1750 

130 

70.01570 

229.95 

13.213 

147642.02 

0.00 17556 

0.13629 

29.592 

0.00340 

1.54666 

3.0000 

135 

70.12336 

218.39 

12 .967 

140460.15 

0.0017737 

0.10475 

27.240 

0 .00346 

1.54H5 

3.6274 

140 

7 7.42996 

215.00 

12.720 

133500.73 

0.0017926 

0.10317 

25.125 

a .00344 

1.535d4 

3.3915 

145 

76.73530 

213.10 

12.472 

126970.40 

0.0016123 

0.1 J 156 

23.204 

0.00343 

1.53014 

3.1778 

15 0 

76.03919 

210.52 

12.225 

120620.29 

0. 0016330 

0.09992 

21.463 

0.G0341 

1.524o4 

2.9042 

155 

75.34143 

2U7.05 

11.979 

114545.23 

0.0010547 

0*09625 

19.066 

0.00330 

1.5 1914 

2.0C89 

160 

74.64176 

205.13 

11.735 

100712.50 

0.0010775 

0.09657 

10,457 

0.00336 

1 • 5 13 o3 

2 .o499 

165 

73.93994 

202.37 

11 .494 

103121.01 

0.0019015 

0.Q9407 

17.162 

0.00332 

1.50813 

2 .5060 

IT 0 

73.23569 

199.56 

11.257 

97764.53 

0.0019269 

0.09315 

15.987 

0.00331 

1.502ol 

2.3757 

175 

72.52069 

196.71 

11.024 

92632.65 

0.0019537 

0.39143 

14.921 

0.00326 

1.497. 9 

2.2570 

100 

71.61061 

193. 00 

10 .790 

07710.22 

0.00 19629 

0.00969 

13.953 

0.00325 

1 .49106 

2.1512 

105 

71.10510 

190.85 

10.570 

03013.54 

0.0020121 

0.03796 

13.07? 

0.00322 

1.406U1 

2.0549 

190 

70.30776 

107.03 

10.365 

78511*12 

0.0020441 

0.09622 

12.27d 

0 .GC319 

1.40C45 

1 .9600 

195 

69.66617 

104.75 

10.161 

74203.70 

0.0020761 

0.08440 

11.551 

0.00316 

1.47407 

1.0897 

200 

60.93907 

101.60 

9.967 

70004.27 

0.0021144 

0.06275 

10.091 

0.00313 

1.46927 

1.8194 

205 

60.20036 

170.37 

9.704 

66146.05 

0.0021531 

0.06101 

10.291 

0.G0309 

1.46304 

1.7562 

210 

67.47112 

175.07 

9.613 

62362.56 

0.0021944 

0.97929 

9.744 

0.00306 

1.45790 

1 .6997 

215 

66.72750 

17L.69 

9.456 

56767.53 

Q . 0022306 

0 • 0 7757 

9.24b 

0*00302 

1.45229 

1.6492 

220 

65.97713 

166.22 

9.313 

55355. Cl 

0.0022660 

0.07506 

0.791 

0.00299 

1.44656 

1.6043 

225 

65.21913 

164.67 

9.106 

52079.32 

0.0023367 

0.07416 

8.377 

0 . 0 029f 

1.44379 

1.6646 

23 0 

64.45290 

161.04 

9.076 

40955. CO 

0.0023912 

0.07247 

7. 990 

C. 30292 

1.43497 

1.5290 

235 

63.60419 

160.33 

8.600 

46060*09 

0.0024235 

0*07061 

7.654 

0.00266 

1.42914 

1.6117 

240 

62.90425 

157.66 

0*402 

43351.63 

0.0024950 

0.06916 

7.339 

0 * 0028 C 

1.42325 

1 .5026 

245 

62.11572 

154,58 

6.234 

40520. 5h 

0. 0C 25463 

0.36753 

7.053 

0 .CC276 

1.4 1731 

1.4793 

25 0 

61.31779 

151.43 

0.067 

37636.54 

0.0026233 

0.36591 

6.785 

0.30271 

1.41132 

1.4721 

255 

60.50^65 

140.52 

7.S94 

35414.11 

0*0026911 

0.06431 

6.541 

G. 0026F 

1 .4 0 5-5 

1.4635 

260 

59.69729 

145.16 

7.719 

32927.76 

0* 0C27757 

0.36275 

6. 32 J 

0.00261 

1.39919 

I .46 m 9 

265 

56*06350 

142.17 

7.516 

30746.31 

0.0026353 

0.36119 

6.113 

0.00250 

1.39290 

1.4496 

270 

50.32522 

139.30 

7.350 

20737.94 

0.0029074 

0.05967 

5.932 

0.00254 

1.38676 

1.4494 

275 

57,17909 

136.43 

7.232 

26614.93 

0.0029976 

0.35610 

5.792 

0.00249 

1.38050 

1.4650 

200 

56.31074 

133.62 

7.060 

24996.49 

0.0030744 

C. 35671 

5.653 

G .00245 

1.37414 

1 .4743 

205 

55.45930 

130 . 69 

6.007 

23275.67 

Q.0u31171 

0.05529 

5.510 

0.00245 

1. 367o2 

1.4637 

290 

54.5662B 

129.09 

6.527 

21616.60 

0.0032160 

0.05390 

5.305 

0.00238 

1. 361*2 

1.4935 

295 

53.70311 

126.35 

5.409 

20152.22 

0. 0 w 330 73 

0.05254 

5.253 

0.00234 

1.35496 

1 .6C4C 

300 

52.61299 

123.01 

6.236 

10776.35 

0 « 0 o 33622 

0.05122 

5.124 

0. J0232 

1.34047 

1.5540 

310 

51.0107B 

119.12 

5 .915 

16274.26 

0.0035569 

0.04070 

4.073 

0.00225 

1.33540 

1.5270 

32 0 

49.10431 

114.66 

5.603 

14096.76 

0.0037364 

0.04634 

4.633 

Q .0 022 C 

1.322*4 

1.5427 

330 

47.33945 

110.46 

5.323 

12248 .75 

0.0039116 

0.34415 

4.404 

C.:G216 

1 . 3 C 9 , J 

1 .5510 

340 

45.46567 

136.56 

5 . 064 

10691.67 

0.0040763 

0.34221 

4.108 

0.0021 4 

1.29505 

1 ,551f 

35 0 

43.64020 

103.11 

4.072 

9412.02 

0. 0042092 

0.04055 

3.90 7 

U. 00214 

1.28202 

1 .?362 

360 

41.61701 

100.32 

4.693 

0379.27 

J.0043144 

0.03902 

3.80 j 

0.00216 

1.270-4 

1.5173 

370 

40 .04140 

90 .22 

4.506 

7546.70 

0. CC 43671 

0.03753 

3.630 

0.00219 

1.25767 

1.4934 

30 0 

36.32744 

96.64 

4.329 

6803.03 

0.0043644 

0.03619 

3.47o 

0.00224 

1.24501 

1.4589 

390 

36.69006 

95.55 

4*195 

6334.14 

Q. Q u 436 34 

0.33509 

3.339 

0.00229 

1.23455 

1.4321 

400 

35.12996 

95.05 

4.070 

5905.43 

0 • 0 C 43166 

0.03394 

1.217 

0.00235 

1.22300 

l.UCwS 

41 0 

33.66009 

95.12 

3 .95 3 

5579.47 

0.0042265 

0 • U 1299 

3. 110 

0 .00244 

1.21309 

1.3 6*4 

420 

32.20666 

95.54 

3.041 

5323.96 

0. 0041018 

0.03214 

3.016 

0.00254 

1.21401 

1.8240 

430 

31.00456 

96.23 

3.751 

5115.47 

D* OC 39776 

0.03140 

2.935 

0. 00265 

1.1 96. 1 

i .2 80C 

44 0 

29. 81915 

97.07 

3 .673 

4937.43 

0.0036511 

0.03375 

2.064 

0.3C276 

1 * 1 00 u 4 

1.2536 

45 0 

26.70997 

96.17 

3.606 

4794.30 

0.0037286 

0.03010 

2.002 

U. 00287 

1.1 80o5 

1.22 37 

46 0 

27.60065 

99.53 

3.540 

4607.16 

0.0035645 

0.32966 

2.749 

0.00331 

1 .1 73 s2 

1.1912 

470 

26. 72449 

101.10 

3.470 

4603.45 

0 . C C 34397 

C. 02 921 

2.703 

0.00314 

l.l 67?0 

1.15 04 

400 

25. 93742 

102.62 

3.433 

4536.32 

0.0033122 

0.02663 

2.563 

0.00326 

1.16105 

1.1327 

490 

25.01102 

104.66 

3.368 

4463.24 

0.0 u 31620 

0 .32046 

2.629 

G. 00342 

1.156-3 

1 .1066 

500 

24.24302 

106.59 

3.353 

4441.02 

0.0030630 

G .32819 

2.599 

0. 03356 

1. 15119 

1 .00 38 

510 

23.52601 

100.57 

3.314 

4405.94 

0. 0029442 

0 .02794 

2.574 

0.00372 

1.1 4651 

1 • t 6 . 2 

520 

22.05546 

110.56 

3.269 

4375.60 

0.0026403 

0.02775 

2.552 

3 .00387 

1.14215 

1 • . 399 

530 

22.22030 

112.60 

3.254 

4354.16 

0.002729 7 

0.02759 

2.534 

0.00402 

1 . 1 7 

1.0171 

54 0 

21.64015 

114,77 

3.231 

4335.21 

0. 00 26346 

0.02745 

2.518 

C .0042 C 

1.1 34-6 

j .9987 

55 0 

21.38776 

116.00 

3.207 

4318.65 

0.0025421 

0.02734 

2.50 5 

0.00436 

1.1 30o6 

C ■ *4 Alt 1 

56 0 

20.56707 

110.90 

3.191 

4305.31 

0.0024591 

0.02725 

2.49** 

0. <10453 

1.1 2733 

j .9642 

570 

20.07537 

121.00 

3.177 

4293.67 

0.CL2361? 

0.02717 

2.406 

0 .GC47( 

1.12416 

k. .9493 

50 0 

19.61019 

123.16 

3.165 

4203.31 

0.0023004 

0.02712 

2.470 

0 .00456 

1.12117 

£ . 93 53 

59 0 

19. 16929 

125.23 

3.155 

4273.79 

0.0022403 

0.02706 

2.473 

O.CC5u2 

1.110J4 

6 . *223 

60 0 

10.75365 

127.27 

3.147 

4264.64 

0 . OC 21766 

0.02705 

2.460 

C.0C52 1 

1.1 15o 6 

: .9t ji 


• T MO-PHASE BOUNDARY 
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T HE RNOOYNAHIC PROPLRTIL5 OF OXlfG.N 


4000 PS IA ISOBAR 


TEMPERATURE 
DEG. R 


VOLUME 
CU FT/LB 


ISOTHERM ISOCHORE 
DERIVATIVE DERIVATIVE 
CU FT-PSIA/LB psia/r 


* 103.417 0 « J 121 1 

105 0 • 0 121 4 

110 0.01224 

115 0.01235 

120 0.01245 

125 0.01256 

130 0.01267 

135 0.01278 

140 0.01290 


2332.14 319.8 
2303.78 315.9 
2216.00 303.9 
2130.89 292.4 
2048.38 281.2 
1968.42 270.4 
1890.95 260.0 
1815.92 250.0 
1743.2b 240.3 


145 0.01301 
150 0.01313 
155 0.31325 
160 0.01337 
165 0.31350 
170 0.31363 
175 0.01376 
180 0.01389 
165 0.31403 
190 0.01417 


1672.93 231.0 
1634.67 222.3 
1539.01 213.3 
1475,32 205*0 
1413.73 197.0 
1354.16 189.3 
1296.63 182.0 
1241.03 174.9 
1167.31 166.1 
1135.43 161.5 


195 

0. J1432 

200 

0.31446 

205 

0.31462 

210 

0.31477 

215 

0.01494 

220 

0. 01510 

225 

0.31526 

230 

0.01545 

235 

0.01564 

240 

0.31583 

245 

0.31602 

250 

0.01622 

255 

0.31644 

26 0 

0.01665 

265 

0.01688 

27 0 

0.01712 

27 5 

0.01736 

200 

0.01762 

285 

0.01768 

290 

0.31816 

295 

0.01844 

33 0 

0.01874 

310 

0.01937 

320 

0.02006 

330 

0.32080 

340 

0.02160 

350 

0.32246 

360 

0.32336 

370 

0.3243b 

380 

0 . 02538 

390 

0.02645 

40 0 

0.02757 

410 

0.02872 

420 

0.02989 

430 

0.33107 

44 0 

0.03227 

45 0 

0.03347 

46 0 

C. 33468 

470 

0.33589 

460 

0.0371b 

490 

0.33831 

50 0 

0.03950 

510 

0 .U4069 

520 

Q. 04167 

530 

C .04304 

540 

■3.34420 

55 0 

D. 04536 

56 0 

0.04649 

570 

0.34762 

56 0 

0.04675 

590 

0 ,si4906 

60 0 

0.05097 


1085.35 

155.3 

1037.30 

149.3 

990.35 

14 3.5 

945 .34 

138.1 

901.94 

132. 8 

860.10 

127.8 

819.79 

123.0 

730 .96 

118.3 

745.53 

113.0 

712.52 

110. 0 

675.47 

104.6 

639.88 

100.7 

608.19 

97. 0 

573 .96 

92.7 

544.53 

88.9 

517.62 

85. 2 

491.33 

62.0 

465. 26 

78.4 

442 . 00 

73.8 

417.57 

71.2 

3 96.87 

66.3 

377.31 

65.2 

340.73 

59.7 

307.78 

54.5 

279.45 

49. 7 

254.92 

45.4 

234 .59 

41.4 

217 .99 

38.0 

204.9o 

34.7 

195.25 

31.8 

187 .35 

29.2 

181.43 

27.0 

178.01 

25.1 

176.35 

23.3 

175 .89 

21.7 

176. on 

20.3 

176.5b 

19.1 

178. 1j 

17.9 

180 . 33 

16.9 

183.17 

16.0 

196.40 

15.2 

190 .03 

14.5 

193.87 

13.9 

197. 81 

13.3 

202.0 7 

12.7 

206.40 

12.2 

210.05 

11.7 

215.12 

11. 3 

219.44 

10.9 

223. 9u 

10.5 

228. 3b 

10.2 

232 .82 

9.9 


INTERNAL 

ENERGY 

ENTHALPY 

8TU/L9 

BTU/LB 


-82.556 

-73.586 

-81.961 

-72 .967 

-80.085 

-71.015 

-79.213 

-69.067 

-76.346 

-67.121 

-74.463 

-65.179 

-72.625 

-63.240 

-70.771 

-61.304 

-68.922 

-59.37t 

-67.077 

-57 .439 

-65.236 

-55 .511 

-63.399 

*53.585 

-61.566 

-51.661 

-59.737 

-49.739 

-57.912 

-47.819 

-56.091 

-45.901 

-54.274 

-43.984 

-52.460 

-42.068 

-50.650 

-46.153 

-48.643 

-38.239 

-47.039 

-36.325 

-45.239 

-34.412 

-43.441 

-32.498 

-41.647 

-3U.584 

-39.856 

-28.669 

-36.069 

-26.754 

-36.262 

-24.836 

-34.477 

-22.896 

-32.666 

-2L .944 

-30.854 

•18.986 

-29.043 

-17.023 

-27.213 

-15.045 

-25.407 

-13.073 

-23.580 

-11.076 

-21.757 

-9.078 

-19.938 

-7.078 

-18.113 

-5.06C 

-16,292 

-3.047 

-14.461 

-1.013 

-12.615 

i.045 

-10.771 

3 *11C 

-7.003 

7.266 

-3.397 

11.459 

0.283 

15*667 

3.942 

19.939 

7.560 

24.194 

11.128 

28.444 

14.632 

32 .672 

18.066 

36.868 

21.406 

41 . 0 0 C 

24.662 

46.680 

27.835 

49.104 

30.915 

53.052 

33.894 

56.910 

36. 777 

60 .677 

39.572 

64.365 

42.264 

67 .974 

44.919 

71,506 

47.480 

74.961 

49.975 

78.347 

52.404 

61.663 

54 .774 

84 .913 

57.08 7 

86. 101 

59.349 

91.229 

61.561 

94.3G1 

63.729 

97.316 

65.852 

111 .2 07 

67.937 

1 L 1 J . 2 1 1 

69.986 

1Gb .u 91 

72.0c 3 

116.932 

73.981 

111 .733 


E.vTROPY 

C v 

BTU/LB-R 

3TU f 


0.30725 

0.269 

0.51319 

0.267 

G .5 3135 

' . 26 3 

0 . 540b7 

j .25 9 

0.56523 

0.25b 

0 .53106 

0. 2S 2 

0.59629 

0.249 

0.61091 

o . 246 

C .62497 

0.244 

0.63852 

3 . 241 

0 .65159 

0.239 

0.6642? 

0.236 

C .67644 

;.234 

0.69627 

0.231 

0.69973 

0.229 

0.71385 

3.227 

C. 72165 

0.225 

0.73215 

3.223 

0.74237 

0. 221 

0.75231 

i .218 

G . 76201 

0.216 

0 .77146 

0.214 

0 .79068 

6.212 

0 .79969 

C * 209 

G .79949 

3.20b 

0.80710 

fl . 234 

0.81552 

0 . 200 

0.02 387 

C. 204 

0.832G9 

C.203 

0.84016 

0 . 20 2 

0. 84810 

G . 2 til 

0.85593 

0.23: 

0.86359 

C . 199 

0.B712G 

0.196 

0.97867 

0.19b 

0.66631 

0.1<»5 

G .89320 

0.194 

0.90041 

0 . 193 

0 . 90 748 

Z • 196 

0.91452 

0.194 

D. 92146 

0 . 193 

0 .93509 

0.192 

0 .94 949 

0.192 

0.96141 

Q. 19u 

0.97410 

0 . 189 

0.99644 

C . 187 

0 . 99041 

0.104 

l.OlutiD 

0.101 

1.02119 

3. 101 

1.03192 

3.180 

1.04225 

0. 17b 

1.05219 

3.177 

1 . >3 6 1 7 C 

0 . 17b 

1 .0 7 378 

0.175 

1 .07944 

0 . 174 

1. 08773 

0.172 

1.09566 

0.172 

1.10326 

0.171 

1 .11054 

U.17IJ 

1.11752 

C. 169 

1.12422 

C . 16« 

1.13065 

C . 16 7 

1.13684 

: . 166 

1.14281 

: . ib5 

1.14855 

U. 164 

1.1540* 

G • 1 6 i 

1.15944 

C . L62 

1 . 16461 

3.161 

1 . 16962 

Cl . 16u 

1. 17448 

0.159 

1.17910 

0 . 150 


c p 

VELOCITY 
OF SCJNO 

-ft 

FT/SEC 


u .391 

3972 

0.391 

3956 

G.39) 

19 

0 .369 

3852 

0.389 

3799 

0.386 

3 745 

G.388 

369 J 

0.387 

3635 

C .386 

3579 

G .366 

3521 

0.385 

3 467 

G .385 

3411 

C . 384 

3355 

0.284 

3290 

0.384 

3242 

0.303 

3187 

C .303 

3121 

0.303 

3C 76 

0.303 

3 £22 

C.383 

2969 

0.363 

2916 

0 .383 

2 865 

0.303 

2815 

0.383 

2 766 

G .383 

2710 

0.383 

2673 

0.381 

2629 

0.306 

2557 

0.392 

2524 

0 .391 

2»*59 

0 .394 

2411 

0.397 

2366 

G .399 

2 3 69 

0.400 

2261 

0 .4P1 

2215 

0 • 4 C 5 

2175 

0.467 

2 127 

0.4CQ 

2063 

C.41J 

2 C 15 

3.413 

1970 

0*413 

1934 

0.418 

1852 

C .421 

1771 

0.424 

1698 

0.42b 

1633 

0.426 

1574 

C.426 

1525 

0 .421 

148 0 

0.415 

1 44J 

3.413 

14C9 

U.4D5 

1382 

0 .399 

1362 

0.390 

1344 

0.301 

1332 

0.372 

1221 

0.365 

1315 

3.357 

i.2 1 j 

0 .340 

1306 

G.342 

1 3C 7 

: . 135 

io:t 

0.328 

1313 

0.322 

1316 

;.3io 

1222 

0.31. 

1220 

0.3C5 

1734 

C , t 99 

1240 

3.296 

i 

: .291 

125^ 

G . 2 0o 

1264 

v . 2 B J 

1 37 3 

1 .279 

1 .M2 
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C*2o 


THERMO DY NA HI C PROPERTIES OF OXYGEN 


4000 PS I A ISOBAR 


TEMPERATURE DENSITY 
DEG. R L8/CU FT 

V (OH/OV)p 
BTU/LB 

vop/du) v -v < dp/ovi t 

PSIA-3U FT/BTU PSIA 

(DV/DTy V 
l/OEG. R 

Thermal 

CONDUCTIVITY 

9TU/FT-HP-R 

V I SCOSI T 1 

L9/FT-Sc3 
x ic5 

THERMAL 
JIFFUSI V I TY 
SQ FT/HR 

0 I ELECT I 
C ONS T t M 

• 103. 
105 
110 
115 
120 
125 
13 0 
135 
140 

417 82.57076 
82.35366 
81.66798 
80.98208 
80.29585 
79.60919 
78.92197 
78.23405 
77.54528 

235. 41 
234.65 
232.23 
229.81 
227.36 

224.89 
222.40 

219.89 
217.35 

14.463 
14 . 393 
14 . 166 
13.934 
13.698 
13.458 
13. 21-5 
12.970 
12.723 

192566.39 

189724.61 

180976.63 

172564.01 

164476.60 
156704.41 

149237.61 
142066.55 
135181.75 

0.0016605 
0. 0416653 
0. Ob 16 794 
0. 0016943 
0.0017097 
0. Cl 17257 
0.0017423 
0 • 0 u 17596 
0. 00 17777 

0.11375 
C. 11337 
0.11213 
U • 11082 
0 • 1 J 945 
0.10832 
0.10654 
0.1050? 
0.10346 

47. 417 
46 • C 98 
42.197 
36.668 
35.1*79 
32.589 
29.975 
2 7, 609 
25.466 

0.00352 
Q.CC35? 
C.:0J52 
0.00351 
C. or 351 
U. 00351 
0. CO 34 0 
0.00347 
0.60345 

1.5 76? 7 
1*5 75l 2 
1.56949 
1 .563 ->8 
1.55848 
1.56269 
1.54751 
1.5 42c 3 
1.53636 

145 
150 
155 
160 
165 
170 
175 
160 
16 5 
190 

76.85551 

76.16454 

75.47217 

74.77820 

74.08237 

73.38443 

72.68410 

71.98106 

71.27497 

70.56548 

214.78 
212. 19 
209.55 
206.89 
204.18 
201.43 
198.63 

195.78 
192c 88 
189.92 

12 .476 
12 .230 
11.984 
11.741 
11.501 
11.265 
11.034 
10 . 80 9 
10.591 
10 .381 

128573.89 
122233.86 
116152.70 
110321.67 
104732.19 
99375.89 
94244.62 
89330.40 
8 4fa2 5 ■ 49 
80122.37 

0 . CC 17965 
0.0018162 
0. 0018368 
0.0418585 
O.ac 1681? 
0.0019053 
0.0C193G6 
3.00 19575 
0.0019059 
0.0020161 

a .13187 
0.10024 
C. 39860 
C. 09693 
U. 39524 
0.09355 
C .09164 
0.09013 
0 . 08041 
0.08669 

23.525 
21.766 
20 ■ 173 
10.720 
17.417 
16.226 
15.149 
14.169 
13.279 
12.47o 

a .0G344 
0.0034? 
C.0D33F- 
C. 00 33 7 
0.00335 
0.0033? 
C. 00329 
0.00327 
0.00324 
0.00321 

1.531.9 
1 . 5 25o3 
1.52017 
1.514/1 
1 • 5 0 9c 4 

1.50378 
1,49830 
1.4 92c? 
1.48733 
1.48103 

195 
20 0 
205 
210 
215 
220 
225 
230 
235 
240 

69.85218 

69.13465 

68.41244 

67.68504 

66.95193 

66.21256 

65.46631 

64.71256 

63.95654 

63.18964 

186.89 
18 3. 79 
180.62 
177.37 
174.04 
170.61 
167,10 
163.51 
162.97 
160.50 

13 .179 
9.90 8 
9.808 
9.641 
9.487 
9.348 
9.227 
9.122 
8.659 
8.570 

75813.74 

71692.55 

67751.97 

63985.44 

60386.65 

56949.58 

53660.47 

50537.86 

47679.43 

45024.00 

0. 0320482 
0.0020623 
0.0021167 
0 • CO 21575 
0.0021993 
0. 0022434 
0 • Oo 229C9 
0. C 0 23418 
0.0023696 
0. 0024429 

D * 08497 
0.08325 
0.08154 
0.07983 
0.07813 
0.07644 
0.07476 
0.07309 
0.07145 
0.06982 

11.735 

11.065 

10.45b 

9.901 

9.395 

8.934 

8.512 

8.127 

7.777 

7.455 

0. JC316 
0.00315 
0.00311 
0 .G03C 0 
0.00305 
0.00302 
0.00290 
0.00296 
0 .00289 
0.0028? 

1 . 4 7 6 J 1 
1.470/7 
1.46521 
1. 459o? 
1.454 Jl 
1.44835 
1 .442t 7 
1.43694 
1.43lc0 
1.42541 

245 
25 0 
255 
260 
265 
270 
275 
280 
265 
290 

62.41698' 

61.63605 

60.84304 

60.05270 

59.23854 

58.42017 

57.59649 

56.75872 

55.92358 

55.07797 

157.51 
154. 40 

151.57 
148.25 
145.32 
142.56 
139. 75 
136.87 
134.15 

132. 58 

8,288 
8.124 
7 ,968 
7.762 
7.594 
7.429 
7.309 
7,135 
5.850 
5.60 9 

42161*09 

39439.74 

37003.93 
34467.60 

32256.93 
30239.64 

28298.84 
264Q7.82 
24718.49 

22998.85 

0 . 0 C 24804 
3.0025533 
0.0026202 
0. 0026890 
0. 0C27551 
a. 0428163 
0.U28989 
0.03297C7 
0.0029846 
0.0030941 

0.3682C 
0 . 36661 
0.065Q3 
0.06350 
0.06196 
0. J6045 
0.05896 
0.35753 
0.05613 
0.05476 

7.162 
6*093 
6.645 
6.421 
6.210 
6.017 
5.86 7 
5.731 
5.590 
5.467 

0.CC28C 
0.00274 
0.00269 
0.00265 
0.00261 
0 * 0025 £ 
0.00253 
0.00249 
D. 00251 
0.00242 

1.4 196 8 
1.413/0 
1.40776 
1.43185 
1 .39577 
1 .JA9o9 
1. J8358 
1.37739 
1.37127 
1.365.2 

295 

300 

310 

32 0 

33 0 
340 
350 
36 0 
370 
380 

54.22124 

53.35893 

51.61723 

49.85744 

48.08301 

46.30247 

44.52910 

42.77371 

41.05882 

39.39537 

129.93 
127.52 
123.05 
118.71 
114.66 
110.84 
107.40 
104.46 
102. 2J 
100.61 

6.498 
5.329 
6.015 
5.702 
5.427 
5.191 
4.981 
4. 81 1 
4.627 
4.449 

21518.77 

20132.65 

17587.31 

15344.94 

13436.71 

11803.6o 

10446.04 

9324.20 

8415.50 

7691.76 

3.0031763 
0 « 0 u 32 398 
0. 6i 33950 
].cc 35497 
0.0136994 
0.0438464 
0. C 0 3966 J 
0.6C4C7C1 
0.0441232 
0. 0041291 

0.05342 
0.05211 
0.0496? 
0.04729 
0.04512 
0.04311 
0 .04145 
0.33994 
0 .03044 
0.03708 

5.338 
5.211 
4.965 
4.72 9 
4.505 
4.293 
4. 094 
3.90 9 
3.740 
3.586 

C. 00239 
0.00236 
0 . 0 62 3 C 
6 .00226 
0.00221 
0.0021 ? 
C . o C 21 9 
C.QG22C 
0.00222 
G. 66227 

1.358/4 
1 • 3 52 ■* 5 
1.33979 
1.327, 8 
1.31434 
1. JFlb5 
1.2 89c 9 
1.276/4 
1.264/5 
1.25319 

39 0 
400 
410 
42 0 
430 
440 

45 0 

46 0 
470 
48 0 

37. 80215 
36.27524 
34.82440 
33.45969 
32.18269 
30.99098 
29.87506 
28.83262 
27.85937 
26.95293 

99.39 

98.62 

90.46 

98.78 

99.38 

100.13 

101.02 

102.18 

103.55 

105.11 

4.305 

4.182 

4.065 

3,949 

3.852 

3.760 

3.692 

3.623 

3.556 

3.510 

7082.4] 
6581.25 
6199.13 
5900.70 
566G .71 
5454.35 
5274.82 
5135.20 
5325.27 
4936.84 

0 . CO 41292 
0.0G411CL 
0.0040467 
0.0039459 
0.0038358 
3.0j37181 
0.003615* 
0.00 34947 
0. C 033651 
0.0432505 

0.03508 
0.33481 
0.03305 
0.03298 
0.33222 
0.03154 
0.03095 
0. 33042 
0 . 32995 
0 . 02954 

3.44 9 
3.324 
3.213 
3.116 
3. :3c 
2 • 95o 
2.891 
2.039 
2.794 
2 • 74 L 

0.00231 
0.00237 
0 .002*4 
0.CC253 
0 .00263 
0.00273 
0.00284 
0.20296 
0 .0C3J G 
0.00321 

1.2421 9 
1.231/0 
1.22106 
1.212^3 
1.2 l 39C 
1.19509 
1.18042 
1.16147 
1*175.0 
1 ■ 1 69 u 0 

49 0 
500 
510 
52 0 
530 
540 

55 0 

56 0 
570 
580 

26.10618 

25.31522 

24.57581 

23.88340 

23.23373 

22.62386 

22.05078 

21.50989 

20.99865 

20.51466 

106.82 

108.65 
110.56 
112.49 
114.53 
116.58 
118.62 

120.66 
122.71 
124.76 

3.462 
3.424 
3.38 3 
3.353 
3.322 
3.295 
3.268 
3.249 
3.234 
3.220 

4866.31 

4909.91 

4764.61 
4724.34 
4694.79 

4669.61 
4645.04 
4624.96 
4608 .Cl 
4593.25 

0.0031325 
0.0-30214 
0.0429086 
0.0028085 
0.0027076 
0. DQ26138 
0.0425239 
0.0024438 
O.CC 23679 
0.0022 9f 4 

C .02918 
0 .02886 
0.32862 
0.02842 
0. 32822 
0.02807 
0.02794 
0.02783 
0.02774 
0. 32767 

2. 70 3 
2.671 
2.642 
2.619 
2.597 
2.579 
2.564 
2,551 
2.540 
2.531 

0.00334 
[J .OC 347 
C .0036 2 
0.00376 
0 .06392 
C. 20417 
0.00427 
6 . 30 **3® 
O.C0455 
0.00471 

1.16342 
1.15 8c 2 
1.163^7 
1.14084 
1.1 44o 1 
1.1 40 n 4 
1.136^2 
1.13342 
1.1 3c 1 1 
1.126,9 

590 
60 0 

20.05573 

19.61984 

126.80 

128.82 

3 .208 
3 . 198 

4580.00 

4567.81 

0.0022292 
0.0c 21661 

0.02761 

0.32757 

2.52 1 * 

2.510 

0.00497 
0 . C 663 4 

1.1244 
1 » 1 2 1 c 4 


* T NO-PHASE BOUNDARf 


FRANOTL 

MJMb e R 


5.0662 
5.7189 
5 .*038 
4.0910 
4.5362 
4.*l5? 
3.9248 
3 «b6l9 
3.4237 


3.2C79 
3.4123 
2.835C 
2 .6743 
2 .62 8 7 
2 .3967 
2 .2772 
2 « 1690 
2.0712 
1.9828 


i .9 3 31 
1.8313 
1.7666 
1 • 7 C 86 
1 .0567 
1.61C3 
1.569C 
1.5326 
1.5132 
1 .5073 

1 .4769 
1 .4686 
1.461C 
1 .4511 
1.4447 
1.4387 
i.45:e 
1.4930 
1 .4375 
1.4743 

1.4844 
1.4871 
1.5046 
1.5170 
l.»247 
1 .?284 
1.5145 
1 .4984 
1.4761 
1.4463 

1.41 95 
1 .3930 
1.3618 
1.3254 
1 .2928 
1.256P 
1,2281 
1.1973 
1 .1661 
1.1411 

1.1 IOC 

l.w935 

1 .4690 
1 «w483 
l.i 277 
1 .. C 3" 
t*.9 8 91 

2 .9730 
.9579 
..4436 

. .4 3 Jl 

.11 75 
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G-2a 


THERMODYNAMIC PROPERTIES OF OXYGEN 


1*500 PSI* ISOBAR 


temperature 

OEG. R 


* 104.099 
105 
110 
115 
12 0 
12 5 
130 
135 
140 

145 
15 0 
155 
160 
165 
170 
175 
160 
185 
190 

195 
20 0 
205 
210 
215 
220 
225 
230 
235 
240 

245 
25 0 
255 
260 
265 
270 
275 
260 
265 
290 

295 
300 
310 
320 
330 
340 
35 0 
360 
370 
360 

390 
40 0 
410 
42 0 
430 
44 0 
450 
46 0 
470 
49 Q 

490 
500 
510 
52 0 
530 
54 0 
550 
56 0 
570 
560 

59 0 
600 


VOLUME 
CU FT/LB 


ISOTHERM ISOCHORE 
DERIVATIVE DERIVATIVE 
CU FT-PSIA/LB psia/r 


internal 

ENERGY 

BTU/L3 


0.01209 

2361. 

39 

0.31211 

2345. 

36 

0.01221 

2256. 

03 

O.01231 

2173. 

36 

0.01242 

2091. 

30 

0.01252 

2011. 

79 

0.01263 

1934. 

78 

0.01274 

1660* 

20 

0.01285 

1786. 

00 

0.01296 

1718. 

12 

0.01308 

1650. 

52 

0.01319 

1585. 

12 

0.01331 

1521. 

68 

0.01344 

1466. 

75 

0.31356 

1401. 

66 

0.01369 

1344. 

,55 

Q. 01382 

1269, 

.39 

0.01395 

1236. 

.12 

0.01409 

1164. 

,67 

0.31422 

1135. 

.01 

0.01437 

1067, 

,08 

0.01451 

1040, 

.83 

0. 31466 

996, 

.22 

0.01482 

953 

.20 

0.01496 

911 

.72 

0.11514 

671 

.75 

0.01531 

833 

.24 

0.01546 

799 

.90 

0.01566 

770 

.13 

0.01584 

732 

.45 

0.01603 

695 

.93 

0.01623 

664 

.39 

0.01642 

626 

.67 

0.01664 

598 

*65 

0.01685 

572 

.16 

0.01708 

545 

.88 

0.31731 

515 

.56 

0.01755 

496 

.63 

0.01779 

468 

.97 


319.9 -62.465 

317.7 -62.U1 

105.8 - 80.266 

294.3 -78.4C6 

283.2 -76.551 

272.4 -74.70U 

262.0 -72.855 

252. 0 -71.01** 

242.4 -69.178 

233.1 -67.347 

224.2 -65.521 

215.5 -63.699 

207.3 -61.662 

199.3 -60.070 

191.7 -58.262 

184.3 -56.458 

177.3 -54.659 

170.5 -52.865 

164.1 -51.075 

157.9 -49.289 

151.9 -47.568 

146.3 -45.731 

140.6 -43.959 

135.6 -42.191 

130.7 -40.428 

125.9 -36.669 

121.4 -36.915 

116.3 -35.145 

114.9 -33.362 

107.6 -31.566 

104.1 -29.811 

101.0 -28.027 

95.4 -26.261 

93.1 -24.476 

69.0 -22.694 

85.9 -20.919 

81.3 -19.146 

75.7 -17.377 

74.8 - 15.607 


0.01805 

446.59 

0.01632 

429.64 

0*01867 

393.47 

0.01947 

358.98 

0.02011 

330.49 

0.02079 

304.57 

0.Q2152 

262.38 

0. 32229 

262.37 

0.02311 

246.57 

0.02397 

235.63 

Q .02466 

227.26 

0.12576 

217.54 

0.02673 

210.53 

0.02771 

205.69 

0.32672 

203.97 

0.02974 

204.85 

0.03076 

204.32 

0.03178 

203.49 

0.03262 

203. 78 

0.03386 

204.91 

0.03490 

206.76 

0.03594 

209.23 

0.33696 

212.79 

0.33602 

216. 4J 

0.03905 

219.77 

0.04307 

223.52 

0.04109 

226.97 

Q. 04209 

230.73 

0.04310 

234. 72 

0. 34410 

236. 64 

0.14509 

243.07 

0.04607 

247.34 


72.2 

-13.817 

69.3 

-12.029 

63.9 

-6.458 

58.4 

-4.900 

54.0 

-1.350 

49.7 

2.174 

45.7 

5.66 3 

42.1 

9.399 

36.7 

12.476 

36.4 

15.804 

33.2 

19.066 

30.6 

22.244 

28.6 

25.355 

26.6 

28.392 

25.0 

31.364 

23.6 

34.262 

22.1 

37.067 

20.6 

39.795 

19.6 

42.453 

16.6 

45.043 

17.7 

47.569 

16.9 

50.037 

16.2 

52.453 

15.4 

54.816 

14.6 

57.126 

14.2 

59.388 

13.6 

61.601 

13. 1 

63.772 

12.6 

65.904 

12.2 

67.998 

L 1 • 8 

70.056 

11.5 

72.060 


ENTHALPY ENTROPY C y c p 

8TU7LP B1U/LB-R QTU / Ld -R 


-72 .391 

0.5C797 

-72.039 

0.51133 

-7c . 0 91 

0.5294b 

-68.146 

3.54675 

-66.204 

C .56327 

-64.266 

0.57910 

-62.331 

0.59427 

-60 .400 

0.63885 

-58.472 

0.62287 

-56.547 

0.63638 

-54.624 

0.64942 

-52.705 

0 .66200 

-5U .788 

0 .67417 

-48 .874 

0.68595 

-46.963 

0*69736 

-45.053 

0.73843 

-43.146 

0.71918 

-41.241 

0.72962 

-39.338 

0.73977 

-37.436 

0.74965 

-35.536 

0.75928 

•33.638 

0.76866 

-31.741 

C .77780 

-29.844 

0.78673 

-27.949 

0.79544 

-26.055 

0.83395 

-24.161 

0.81227 

-22.247 

0.82050 

-20.314 

0 .82864 

-18.386 

0.83659 

-16.454 

Q . 8444C 

-14.506 

0.85212 

-12.575 

0 .85962 

-1C. 614 

0.86709 

-8.651 

0.87443 

-6.690 

0 .88162 

-4.726 

0.38871 

-2.756 

0*89568 

-u .782 

Q.9U254 

1.223 

0.90939 

3.233 

0.91615 

7.270 

0.92939 

11.324 

0.94226 

15.407 

0.95483 

19.500 

0.96704 

23.594 

C. 97891 

27,673 

0 .9904P 

31.729 

1.00152 

35.775 

1 .31231 

39.783 

1.32272 

43.724 

1.03270 

47.631 

1.04235 

51.486 

1.35164 

55.295 

1.06060 

59.D4J 

1.06922 

62 .698 

1.07743 

66.279 

1.33530 

69.800 

1 .09288 

73.254 

1.10015 

76.648 

1.10715 

79.984 

1.11389 

83.27C 

1.12S4P 

86 .495 

1 • 12666 

89.665 

1 .13270 

92.782 

1.11652 

96.837 

1.14413 

96.849 

1.14956 

1C1.817 

1.15481 

104.742 

1.1599C 

107.627 

t. 16483 

110.472 

1.16961 


0.268 

0.393 

0 . 267 

0.390 

0. 264 

0.389 

0.26 0 

0.389 

0.257 

3.386 

0.253 

0.387 

0.250 

0.387 

0.247 

0.386 

0.245 

0.385 

D. 242 

0.385 

0.239 

0.384 

0.237 

C .384 

0.235 

0.383 

0.233 

0.382 

6.23: 

0.382 

C. 22 8 

0.392 

0.225 

0.381 

0.224 

0.381 

0. 22? 

3.383 

0. 223 

0.380 

0.218 

0.380 

0.215 

0.380 

3.213 

0.379 

0. 210 

C.379 

0.208 

0.379 

C. 205 

0.378 

0.201 

0.378 

0.205 

0.381 

0.234 

0.391 

0. 2C3. 

0.384 

3.202 

0.387 

0 . 201 

0.392 

0. 200 

0.388 

1. 199 

C .395 

3. 198 

0.394 

0.196 

0.397 

C. 19 5 

0.394 

D. 194 

0.381 

0. 197 

0.400 

0 . 195 

0.4C2 

C .194 

0.402 

0.193 

0.405 

0. 193 

0.40b 

t. 191 

C .499 

a. t90 

C .410 

0. 18 8 

C .410 

1 . 186 

0.409 

0.183 

0.40b 

0 . 181 

0.406 

0. 186 

0.397 

0 . 179 

0.391 

0.177 

0.389 

0. 176 

0.382 

0.175 

0.37? 

0. 175 

0.373 

0.174 

G .362 

9.173 

G * 355 

0.172 

0.346 

0.171 

0.342 

: . 169 

U * 337 

C. 168 

0.331 

t. 16 7 

0.327 

U. 166 

G .321 

l* • 1 6 6 

0.315 

0.165 

0.31U 

C . 164 

0 . 3t 3 

0. lb 3 

0.299 

0.162 

G.295 

P.161 

0.291 

U . lbU 

0.297 

C. 159 

0.28*. 


* TWO-PHASE BOUNDARY 


VELOCITY 
OF SOUND 
FT/SIC 


3991 
3982 
3931 
3 881 
3627 
3774 
3721 
3666 
361? 

3557 
35C2 
3447 
3392 
3337 
3282 
3226 
3174 
3120 
3 068 

3 C 16 
2966 
2916 
2 868 
2621 
2776 
2733 
2691 
2625 
2614 

2532 
2485 
2449 
2 377 
2348 
2299 
22b? 
2198 
2125 
2102 

2C73 
2 C 32 
1956 
1873 
1813 
1746 
1689 
1635 
1590 
1568 

1524 
1485 
1462 
1435 
1425 
1419 
14 04 
1393 
1384 
1381 

1373 
1383 
1 28? 
1 261 
1 391 

1395 

1396 
14C3 
141 9 
141b 

L4£4 

1432 
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C-2o 


thermodynamic properties of oxygen 


4500 PSIA ISOBAR 


TEMPERATURE OENSITY 

V (OH/O V)p 

V (OP/DUJy 

-V (OP/OV^ 

□ EG • 

R LB/CU FT 

0TU/LB 

PSIA-CU FT/0TU PSIA 

* 104. 

099 82.69068 

236.14 

14.43 7 

195265.30 

105 

62.56676 

237. 73 

14.397 

193653.13 

110 

81.8915C 

235.41 

14 .170 

164913.12 

115 

61.21441 

233.09 

13 .939 

176506.11 

120 

60.53742 

2 JO • 75 

13.702 

166427.91 

125 

79.56044 

228.39 

13 .463 

160662.51 

130 

79.16336 

226. 01 

13.220 

153202. C3 

135 

76.50608 

223.61 

12.975 

146036.76 

14Q 

77.82647 

221.19 

12.730 

139157.23 

145 

77.15041 

216.75 

12 .404 

132554.02 

150 

76.47173 

216.27 

12 .239 

126217.90 

155 

75.79227 

213.77 

11 .995 

120140.11 

160 

75.11155 

211.23 

11 .755 

114311.60 

16 5 

74,43026 

2 08.65 

11.517 

100723.61 

170 

73.74732 

206.03 

11.204 

103366.31 

175 

73.06274 

2C3.36 

11 .056 

96236.66 

160 

72,37627 

200.65 

10 .035 

93321.43 

185 

71.66764 

197.67 

10.621 

66614.19 

190 

70.99652 

195.04 

10 .416 

64107.53 

195 

70.30259 

192.14 

10 .220 

79794.05 

200 

69.60546 

169.17 

10.035 

75666.56 

205 

66.90461 

186.12 

9 .862 

71716.21 

210. 

66.20014 

162.98 

9.702 

67942.24 

215 

67.49104 

179.75 

9.557 

64332.23 

220 

66.77702 

176.42 

9.425 

60862.00 

225 

66.35756 

173. 00 

9.317 

57565.63 

230 

65.33217 

169.48 

9.225 

54437.49 

235 

64.60376 

169.43 

0.778 

51676. 70 

240 

63. 564J7 

167.33 

0.615 

49103.61 

245 

63.12754 

164.62 

6.408 

46236.00 

25 0 

62.35496 

161.56 

5.251 

43415.60 

255 

61.62920 

156. 92 

8.149 

40945.97 

260 

60.66460 

155.69 

7. 034 

38276.11 

265 

60.11372 

152.85 

7.7 67 

35967 .06 

270 

59.33630 

150.36 

7.590 

33950.92 

275 

56.56121 

147,73 

7 .476 

31967.1 7 

280 

57.77639 

144.36 

7.220 

29719.25 

285 

56.96988 

142.5(1 

5.661 

28303.06 

29 0 

56.20649 

140.74 

5.774 

26356.90 

295 

55.40472 

135.27 

6.691 

24654.12 

300 

54.59592 

136.20 

6.544 

23466.53 

310 

52.98097 

132.27 

6 .241 

20846.36 

32 0 

51.35931 

126.16 

5.905 

16436.92 

33 0 

49. 72586 

124.62 

5.666 

16433.67 

340 

46.09446 

121.04 

5.435 

14646.17 

35 0 

46.46946 

117.72 

5 .229 

13122.06 

360 

44.86172 

114.46 

5.046 

11770 .29 

37 0 

43.28007 

111.62 

4.678 

10671.57 

36 0 

41.72445 

110.35 

4.80 8 

9631.62 

39 0 

40.22611 

109.17 

4.590 

9141.71 

40 0 

38.79317 

107.71 

4.416 

6439.15 

410 

37.40716 

106.91 

4.315 

7675.45 

420 

36.36169 

106.58 

4.190 

7428.76 

43 0 

34.62010 

107. GO 

4.099 

7102. 17 

44 0 

33.62576 

106.11 

4.010 

6580.21* 

45 0 

32.51155 

130.61 

3.912 

6642.63 

460 

31.46263 

109.44 

3 .825 

6402 . 46 

470 

30.47061 

110.34 

3 . 745 

6209.26 

460 

29.53691 

111 .46 

3 .691 

6052.46 

49 0 

28.65575 

112.78 

3.641 

5924.92 

500 

27.62526 

114.25 

3.599 

5821.76 

510 

27.04021 

116.04 

3.579 

5753 .99 

520 

26.30325 

117.09 

3.526 

5692. 11 

530 

25.60077 

119. 65 

3 .498 

5626.63 

540 

24. 95349 

121.52 

3.464 

5577.63 

550 

24.33592 

123.36 

3 .412 

5524.21 

560 

23.75592 

125.22 

3.391 

5491.29 

570 

23.20260 

127.12 

3 . 373 

5446.05 

560 

22.67770 

129.06 

3.356 

5416.42 

590 

22.17975 

131.01 

3.340 

5390.90 

600 

21.70414 

132.97 

3.327 

6360.38 


(DV/DTy V 

Thermal 

VISCOSITY 

THERMAL 

DIELECTRIC 

CONDUCTIVITY 


3 IFFUS I V IT f 

C ONS T A U T 

1/DtG. R 

9TU/FT-HR-R 

LB/FT-StC 

SQ FT / HP 




x io5 



U. CL 16304 

0.11400 

48.169 

0.00353 

1.57774 

0.U164C7 

0.11379 

4 7.439 

P.00353 

1.57675 

D.Cb 16538 

0.11259 

4 3.43 3 

C.C0J53 

1.57129 

0 • (i 016673 

0 .11132 

39 . 63 u 

0.00352 

1.56505 

0.0b 16011 

0.13999 

36.57 j 

j. 00352 

1.5 6 C 42 

0.0016955 

0.10161 

33.616 

O.OG351 

1.5 55b G 

0.C0171C4 

0.10717 

33.944 

C.CPJ&C 

1 . 5 49b 9 

0. 0017250 

0.10569 

26 .522 

0.00349 

1.54419 

9.0017410 

0.10417 

26.327 

0.00347 

1.53881 

0.0017505 

0.10262 

2 4.J3 7 

0.00346 

1*53343 

0.0017759 

0 . 10104 

22.533 

0 .C0344 

1 . 5 2 8 v 6 

0.0017941 

0.09943 

20.19b 

P. J0342 

1.522c9 

Q.G918132 

0.39711 

19.411 

0 .C0J4C 

1.51733 

Q.CC 10332 

0.09617 

15.363 

0 0 00330 

1.51197 

0.0016542 

0.09451 

16.139 

G.GC335 

1 » 5 u 6o 2 

0 . 0 C 16764 

0.39285 

15.727 

O.C0333 

1.50126 

0. 0016996 

0.09118 

14.716 

0.00331 

1.49590 

0.0019245 

0. 0695C 

13. 797 

0.00326 

1.49054 

3. 0019507 

0 .36783 

12.961 

0.00325 

1.48517 

0.0019765 

0.08615 

12.200 

0.0PJ22 

1.4 7979 

0. 0020080 

0.08446 

11.506 

0.60321 

1 .4 74h0 

3.0020393 

0.01211 

10.875 

0.30 31 7 

1 .4 69«. 0 

0.0020727 

0.08115 

10.299 

0.00314 

1.46308 

0.0021064 

0.07949 

9.773 

0. 00311 

1.45013 

0. Ob 21 464 

0.07785 

9.293 

0.00336 

1.4 52o 7 

0.0^21070 

C. 37621 

6.854 

0 .00306 

1.44717 

0.0022304 

0.07459 

5.452 

0.00302 

1 . 4 41 1 5 

0.0022491 

C. 07299 

6.L66 

C. 00296 

1.43611 

0.0023363 

0.07139 

7.749 

0 * C 0266 

1 .43Gb 1 

0.0023323 

0.06982 

7 .444 

0.00288 

1.42494 

0.0023973 

0.06628 

7. 164 

0. 00203 

1.41934 

0.0024669 

0.06675 

6. 904 

0 . 30276 

1.41305 

0 .0024926 

0.06527 

6.672 

0 .3C276 

1.4: 8. 7 

0*0025662 

0.06371 

6.452 

0 .00268 

1. 4 C 230 

0. 0 b 262C 7 

0.06231 

6.250 

0.00266 

1.39652 

0. Du 2688 3 

0*06311 

6.U&5 

0.00262 

1.39074 

0.0027293 

0.05941 

5.914 

0.00261 

1.38493 

0.0026753 

0.05811 

5.705 

0.00267 

1.37910 

0.00 26395 

0 . 05660 

5.661 

0.00253 

1.37332 

0. 0 C 29064 

0.05549 

5.536 

0.00249 

1.36742 

0.0029521 

0. 05421 

5.413 

0.00247 

1.36161 

0* Ob 30645 

0.05178 

5.177 

0.QP241 

1*3 49o 9 

0.0031671 

0.04951 

4.951 

0.00238 

1.33792 

0.0032130 

0.04736 

4.736 

0.00233 

1. 32613 

0.0033899 

0. 14541 

4.532 

0. Q023C 

1.31443 

Q.CC 34618 

0.04359 

4.34J 

0.00229 

1.30264 

0.0035740 

0.04207 

4.16U 

0.00229 

1.29144 

0.0036275 

0.04056 

3.993 

3.00231 

1.2 8G2 9 

0.0036997 

0.33924 

3.633 

0.0023C 

1.26939 

0.0036352 

0.03795 

3.696 

0.0023b 

1.25895 

0. 0O36218 

0. 0 3664 

3.571 

0 .00243 

1.2 49u 2 

0. 0 0 36364 

0. J3567 

3 . 45o 

0.00247 

1.23947 

0.0035173 

0.03496 

3.352 

0.UP252 

1 .23030 

0.G0 35240 

0.03416 

3.259 

U.GC26C 

1.22177 

0. C 0 34232 

0.03343 

3.17b 

0.SC269 

1.21366 

0.0.33235 

0.03276 

3.103 

0 .00279 

1.2061 2 

0. 0032445 

0.03221 

3.039 

U. 00280 

1.19906 

0. 0 C 31531 

C. 3 3170 

2.902 

0.0P296 

1.1 92**G 

0. Ou 30717 

0.03126 

2.931 

G. 0 0309 

1. 18&ib 

0.0029108 

0. 03066 

2.88b 

0.0PJ21 

1.18029 

0.GU26961 

0 . 13 355 

2.647 

G • kO 33? 

1.17470 

0.LC21154 

C .3 JC25 

2.611 

3.00342 

1.16950 

0. i/u 27141 

u .02 999 

2. 781 

0 . JP 356 

1.16472 

0. 0026345 

C .02977 

2.754 

G . j J 36 c 

l.iFCiS 

0.GG255G1 

f . 32957 

2.7 3* 

G . 10 3 8? 

1 .105o4 

0 « C • 24591 

G. J294C 

2 . 71 j 

0 .00396 

1.151 o2 

0.0023900 

0 . 02925 

2.692 

0 .0041 1 

1.1 48 t 1 

0. CC 23221 

0.32913 

2.677 

Q.GC*»25 

i.i 44m 

0, l l 22565 

0 .02 902 

2.664 

0.00439 

1.14099 

Q.0O21925 

C.C2893 

2. ->54 

b. JC464 

1.1 3775 

O.CL21T3<* 

f . 02386 

2.64 3 

1.30465 

1.1 34o7 


• THO-PHASE BOUNDARY 


TRANOTL 
K U«BER 


5.9351 
5.8501 
5.4063 
5.1C54 
4.6430 
4.3151 
4 ♦ <. 102 
3.7492 
3.5054 


3.2643 
3 • U 937 
2.9016 
2.7364 
2. 5664 
2.4533 
2.3269 
2.2146 
2.1133 
2.4213 

1.9379 
1.0625 
1.7944 
1.7328 
1.6773 
1.6272 
1.5823 
1.5420 
1 .6234 
1.5277 

1 .4735 
1.463C 
1.4600 
1.42 81 
1 .4398 
1.4229 
1 .4241 
1.4143 
1 .3663 
1.4336 


1.4433 
1.4457 
1.4586 
1.4613 
1 .4721 
1 .4741 
1 *4690 
1.4566 
1.4376 
1 .4376 

1.3922 
1.3641 
1.3487 
1 .3197 
1.2949 
1.2657 
1 .2325 
1 • c C 6 0 
1.1792 
1.1556 

1.1324 

1.11 i2 

1 .-93C 
1 .0679 
1 .6499 
1 . - 3 .1 
1. . '67 
4.9916 
: .57o7 
. .442 3 

- .948* 

: .9S53 
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C-Zq 


THERM0QYNAMI3 PRQPt RT 1 1 5 OF 3»YGLN 


5000 PSIA IS08AR 

♦PERATURE 

VOLUME 

DEG. R 

CU FT/LB 

* 104.777 

0.01206 

105 

0.01208 

110 

0.11216 

115 

0.01228 

120 

0.01238 

125 

0.01246 

130 

0.31259 

135 

0.U1269 

140 

0.01280 

145 

Q. 01291 

15 0 

0.01303 

15 5 

0.01314 

16 0 

0.31326 

165 

G. 01337 

170 

0.01350 

175 

0.01362 

ISO 

0.31374 

105 

0.31387 

190 

0.01400 

195 

0.31414 

200 

0.31427 

205 

0.01441 

210 

0.01456 

215 

0.01471 

220 

Q. 31486 

22 5 

0.01501 

230 

0.01517 

235 

0.31534 

240 

0 .31551 

245 

0.31560 

2S 0 

0.31585 

255 

0.31604 

260 

0.31622 

265 

0.01642 

27 0 

0.31662 

275 

0.31683 

28 0 

0.01703 

28 5 

0.01726 

290 

0.31748 

295 

0.01771 

30 0 

0.01795 

310 

0 .01846 

320 

0.01899 

330 

0.01956 

340 

0.32016 

35 0 

0.32079 

360 

0.02145 

370 

0.02215 

380 

0.02289 

390 

0*02368 

40 0 

0.32445 

410 

0.02525 

420 

0.02600 

430 

0.02694 

440 

0.32786 

450 

0.32875 

460 

0.02962 

470 

0.33051 

480 

C. 03141 

49 0 

0.J3231 

50 0 

0.03322 

510 

0.03416 

520 

C. 33509 

530 

0 . U 3599 

54 0 

0 .03691 

550 

G • 3 37SC 

560 

0.33869 

570 

D. 03959 

50b 

0.04340 

590 

0.34137 

60 0 

l). 0422b 


ISOTHERM 

DERIVATIVE 


IS DCH09E 
DERIVATIVE 


INTERNAL 
cNERGY 
BTU/L B 


2390.44 

2386.51 

2299.59 

2215.35 

2133.71 

2054.63 

1978.03 

1903.88 
1832. 10 

1762.65 
1695.46 
1630.48 

1567.66 
1506 .93 
1448 .24 
1391.54 
1336.78 

1283.88 
1232.82 

1183.52 

1135.95 

1090.04 
1045.76 
1003. C5 

961.87 
922.17 
883 .92 
852.76 
826.75 

788.34 

750.71 
719.26 

681.83 
651.07 
625.00 
598.70 
560.81 
550.11 

516.84 

496.89 

479.62 

444.22 

407.72 
380 .41 
354.16 
330 .93 
307.04 

288.27 
277.37 

272.27 
256.76 
246.19 
235.52 
230.45 
236.33 
237.55 
233.99 
231 . 63 
230.84 

230.80 

231.62 
235.52 

239.63 
240. 9u 
243.09 
245.36 
248.2** 
251.54 
255.15 

258.99 

262.99 


320.1 

-02.370 

319.5 

-32.295 

3C7.6 

-83.441 

2 9b. 1 

-78.592 

285.0 

-76.746 

274.3 

-74.910 

264. 3 

-73.376 

264.0 

-71.240 

2 44.4 

-69.425 

235.1 

^6 7 *6C 7 

226.2 

-65.795 

217.7 

-63.987 

209.4 

-62.185 

201.5 

-60.307 

193.9 

-58.595 

186. 6 

-56. SC a 

179.6 

-55.326 

172.9 

-53.249 

166.5 

-51.478 

160.3 

-49.711 

154.5 

-47.953 

148.8 

-46.195 

143.4 

-4*4.445 

138.. 

-42.7C3 

133.4 

-43.962 

128.7 

-39.230 

124.3 

-37.504 

119.4 

-35.764 

120.4 

-34.004 

110.8 

-32.26 J 

U7. 1 

-30.518 

l 05. 0 

-28. 766 

97.5 

-27.041 

97.3 

-25.291 

92.5 

-23.543 

89.5 

-21.805 

81.9 

-20.086 

75.6 

-18.343 

70.0 

-16.634 

75.7 

-14.005 

73.2 

-13.143 

67.7 

-9.662 

61.6 

-6.205 

58.1 

-2.751 

53.6 

3.672 

49.7 

4.061 

45.6 

7.390 

42.2 

10.67 J 

42.2 

13.92 1 

37.7 

17.113 

33.6 

20.215 

31.8 

23.247 

29. 1 

26.221 

27.9 

29.151 

27.6 

32.C70 

25.4 

34.891 

23.5 

37.613 

22.2 

40.276 

21.1 

42.079 

20.1 

45.425 

19.2 

47.917 

10.9 

53.37) 

17.9 

52.764 

16.9 

55.096 

16.2 

57.300 

15.4 

53.633 

14.9 

61.83 ) 

14.4 

64 , GC 5 

13.9 

tb.l>»0 

13.4 

68.226 

13.0 

70.297 


EN1 HALPY 
BTU/L9 


-71.198 
-71.111 
-69.165 
-67 .224 
-65.286 
-62.352 
-61.421 
-59.494 
-57.571 

-55.651 
-53.735 
-51.621 
-49 .911 
-46.004 
-46.100 
-44.199 
-42.301 
•46.405 
-36.512 

-36.622 
-34.734 
-32 .649 
-3u .966 
-29.085 
-27 .207 
-25.331 


ENTROPY 

9TU/L9-R 


0.50668 
0.50951 
0.52761 
0.59487 
0.56136 
0.57715 
0.59229 
G * 6 0684 
C. 62 383 

0.63430 
0.64729 
0.65964 
0.67197 
0 .66370 
0.69507 
0 .70609 
0 .71679 
0.72718 
0.73728 

C .7471C 
C. 75666 
0.76597 
0.77505 
0.70390 
0.79254 
0.80096 


C v 

C P 

3TU / 

_ 3 -R 

0. 260 

1.389 

G . 26 i 

0.389 

C.26 4 

0 .309 

0 . 261 

f » 3 0 8 

3.257 

0.387 

0.254 

0.386 

0. 251 

0.356 

0 . 248 

0.305 

*.24b 

0 .304 

3.243 

0.304 

0 . 241 

D.3BJ 

0.233 

0.382 

0.236 

0.392 

3.234 

0 .381 

0.232 

0.38u 

G.229 

1.360 

C .227 

C .379 

0. 225 

0.379 

0. 223 

U .378 

G. 221 

0.373 

0,219 

0.377 

0.217 

0.377 

v .214 

0.37b 

0.212 

C.376 

U. 209 

0.375 


-23.458 

0.43919 

G. 2G2 

-21.566 

0.61733 

G.206 

-19.647 

0.92541 

0.205 

-17.745 

0.83326 

C . 2C4 

-15.839 

0.94396 

0.203 

-13.917 

0.84857 

0.202 

-12.022 

0.85593 

0.201 

-U.C92 

0.46329 

G • 2 3 0 

-0.156 

C .87052 

0 . 199 

-6.227 

0 .07760 

0.190 

-4.315 

0.08449 

0.196 

-2.365 

0 .89140 

0. 195 

-0 • 453 

0.89004 

1.190 

1.512 

0.90476 

J . 196 

3*403 

0.91139 

0. 195 

7.428 

0.92432 

C. 194 

11.375 

C. 93686 

0.194 

16.356 

0.94911 

:■ . 19 3 

19.333 

0.96398 

C.191 

23.308 

0 . )725P 

0 . 189 

27.249 

0. 98361 

0.187 

31.174 

D . 9943^ 

C. 185 

25.110 

1.3 3408 

0. 102 

39.124 

1.01504 

0.160 

42.041 

1.12466 

0.179 

4b • 6 25 

1. J 340 3 

3.170 

bt* .364 

1.U41D4 

0. 177 

54.099 

1.05163 

0 . 176 

57.869 

1. J605C 

C . 1 75 

61.509 

1.16060 

3.174 

65.040 

1.07644 

0. 17 3 

68. *26 

1.00394 

j. 172 

71.959 

1.39117 

S . 171 

76.343 

1 .09814 

0.174 

70 .670 

1. 1«408 

C .169 

01.995 

1 .11145 

i: . 16 0 

05.246 

1.11777 

2.167 

8b .420 

1.12381 

0 ,16o 

91.553 

1.12966 

3 . 165 

94.626 

1.1353*? 

3.164 

97.662 

1.14377 

r .103 

10- .660 

1.14638 

G . 162 

lOo .619 

1.15122 

u. 161 

1C6.539 

1 . 15622 

j. 16. 

1U9 .422 

1.161G6 

V . 15 9 


0 .374 
0.374 
0.377 
0.393 

G .378 
C . 381 
0.380 
0.378 
C .392 
3.380 
0.391 
0.376 
3.359 
0.391 

0.393 
0.395 
0.396 
0.392 
3 .40 J 
0.399 
0.399 
0.395 
0.393 
0 .419 

0 .391 
C .372 
0.377 
0.367 
0.371 
3.378 
0.361 
0.350 
u , 3m 
0.343 

0.336 
0.331 
C .3 76 
1.326 
0.317 
0.313 
C.3C5 
Q .301 
0.290 
C .295 

- .291 

0.207 


• TWO-PHASE 10UNOARY 


VELOCITY 
OF SO J NO 
FT/SEC 


4 u 1 J 
4::s 
3959 

3907 
3 855 
3 0£3 
3 7 50 
3697 
364 J 

3509 
3535 
3481 
3427 
3 3 74 
3320 
3 267 
3214 
3161 
3111 

jCfcl 
3012 
2 96** 
2918 
2873 
2830 
2789 
2753 
2609 
27C0 

2599 
2554 
2529 
2435 
2432 
2377 
2 342 
2232 
2165 
2175 

2150 
2122 
23 49 
1957 
1913 
1853 
1797 
1731 
1683 
1710 

1655 

1571 

1554 

1503 

15C1 

1540 

151* 

1400 

1466 

1450 

1451 
1449 
14 75 
1471 
1458 
14fcJ 

1452 
1457 
14b? 
1469 

1475 

1402 
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G-2a 


thermodynamic properties of oxygen 


5000 PSIA ISOBAR 


TEMPERATURE OENSITY 
OEG • R LB/CU FT 


V ( OH/ 0 V) p V (OP/OU>y -VtDP/DV^ 

BTU/LB PSIA-CU FT/BTU PSIA 


ov/oTyv thermal viscosity thermal di electric 
conductivity OIFFUSIVITY constant 

l/OLG. R jTU/FT-HP-R Lii/FT-SiC SO FT/MP 
x iq3 


' 104. 
105 
110 
115 
120 
125 
130 
135 

14 0 

145 

15 0 
155 
160 
165 
170 
175 
ISO 


410 

420 

43 0 

44 0 
460 
460 
470 
40 0 

45 0 
500 
510 
520 
53 0 
540 
550 
560 
570 
580 

590 
60 0 


777 02.00994 
02.78009 
02.11091 
01.44227 
00.77411 
00.10636 
79,43093 
70.77175 
70.10471 

77,43770 
76.77060 
76.10326 
75.43554 
74.76725 
74.09822 
73.42023 
72. 75707 


39.604Q9 

38.36047 

37.12212 

35.09786 

34,78353 

33.75606 

32.77304 

31.03030 

30 . 94670 
30.39030 
29.27605 
20.50220 
27,70307 
27.39959 
26.45047 
25.84570 
25.26109 
24.70351 

24.17105 

23.66478 


240.00 

240.76 

238.56 

236.33 

234.13 

231.05 

229.50 
227.29 
224.99 

222.66 
220. 3u 
217.92 

215.50 
213.04 
210 .55 
2u8. Cl 
235.41 


18 5 

72.06446 

2 0 2 . 76 

19 0 

71.41020 

200.05 

195 

70.73393 

197.26 

20 0 

70.05536 

194. 4u 

205 

69.37414 

191.46 

210. 

60.68991 

188.42 

215 

68.00228 

185.28 

220 

67.31082 

102. ON 

225 

66.61509 

170.68 

23 0 

65.91461 

175.22 

235 

65,20098 

175.62 

240 

64.49079 

173.01 

245 

63.70531 

171.49 

25 0 

63.37645 

168.47 

255 

62.35220 

165.90 

260 

61.64795 

162.09 

265 

60.91420 

159.93 

270 

60.17397 

157,70 

275 

59.43532 

155,24 

200 

50.70712 

151.24 

205 

57.94593 

151.03 

29 0 

57.22107 

148.15 

29 5 

56.46265 

145.87 

300 

55.69902 

144.15 

310 

54.17574 

143.73 

32 0 

52.66463 

136.70 

33 0 

51.13449 

133.89 

34 0 

49.61541 

130.66 

35 0 

48.10370 

127.58 

36 0 

46.62166 

123.95 

37 0 

45.15354 

121. 04 

380 

43.67885 

120.34 

390 

42.23714 

119.42 

400 

40.90227 

117.21 


115.49 
113.86 
113.71 
116.33 
117 . 42 

117.49 
117.91 
110.59 

119. 40 
120.57 

122.39 
124.31 

125.56 
126.97 

120.57 
130.17 
131.07 
133.65 

135.40 
137.35 


14.410 
14.400 
14.174 
13. 942 
13. 705 
13 .466 
13.224 
12.900 
12.735 

12 .490 
12 .246 
12.004 
11 . 765 
11.530 
11.300 

11.075 
10 .057 
10 .647 
13 .446 

13 .254 

10 .075 
9.907 
9.75 4 
9.616 
9.496 
9.395 
9.313 
0.009 
9 .104 

0.505 
9 . 357 
8.323 
7.850 
7 ,981 
7 .732 
7.624 
7.109 
6.696 
6.099 

5.030 
5.742 
5 .437 
5.042 
5 • 9C 1 
5 .656 
5.463 
5.230 
5.062 
5 .294 

4.940 
4.593 
4.513 
4.301 
4.200 
4.399 
4 . 2C 2 
4 .027 
3.930 
3 .06 7 

3 .005 

3.75 9 
3.843 
3.751 
3 .653 
3.624 
3 .538 
3.519 
3.500 
3.483 

3.466 

3.451 


197952.53 
197555.14 
108821.79 

100423.12 
172340.63 

164508.53 
157132.01 
149971.76 
143095.70 

136495.47 

130161.62 

124CS5.16 

110257.23 

112669.13 
107312.37 
102176.65 

97259.06 

92540.09 
08035.65 

03715. C7 

79579.10 
7 5620.70 
71033.00 
60209.69 
64744.24 
61430.60 
50263.22 


0 » C * 16169 
O.G: 16175 
Q.0O16293 
0.0416414 
O.C. 16539 
0. Cl 16667 
0 • 0 u 160DO 
0 ■ CO 16937 
3.OC17O0O 

0.1017220 
0.0017302 
O.Ci 17542 
3.0017713 
0.0017006 
0.0*18070 
0. v C 18264 
3.00 10468 
0.0410603 
0.0010911 

O.Cwl9l53 
a. 0019409 
0 • Ow 19601 
O.Ci 19973 
3.C02G278 
0.0420606 
0. CC2C957 
3 • 0 G 21331 


0 .11425 
C.1142C 
0.11304 
0.11101 
C. 11)52 

C. 13917 
0.10777 
0.10633 
C .1)406 

0.10335 

0*10101 

D. 15324 
0.39566 
0.097(16 
0.09544 
0.39302 
3.39219 
0.09056 
0.08992 

C. 30729 
0 . 09566 
0.09403 
0.00241 
Q .38000 
0.07919 
0.3776C 
0.97631 


40.929 
40.73d 
44.681 
41.306 
37.678 
34.662 

31.929 
29.449 
27.202 

25.162 

23.312 

21.632 

20.136 

10.724 

17.460 
16.315 
15.272 
14.324 

13.460 

12.673 
11.955 
11. 301 
10.703 
10.157 
9.650 
9.231 
.783 


4.03354 
0.00354 
4*00354 
0 .00354 
0.K353 
0.03353 
0. 00352 
0.0C351 
0 .00349 

0*00348 
C. 00346 
0 .C0345 
0.00343 
0.00341 
0.00339 
0.30336 
C. 00334 
C. 00332 
G.CC32S 

0.00327 
0.0C324 
C. 00321 
0 .OOJie 
C.9C316 
0.00314 
0.3CJ11 
0. 


1.5 78/0 
1.5 7046 

1 • 5 7 3 v 6 
1 • 5 6 7o 8 
1.56231 
1.556*6 
1.55163 
1.54631 
1*541*0 

1.535/0 
1.53042 
1,52514 
1.51968 
1.514b2 
1.5 09o7 
1.504x2 
1.49837 
1.493u3 
1.48830 

1.40313 
1 .4 77o 8 
1.4 7262 
1. 467.>4 
l.462.i6 
1.456/5 
1.45143 


55607.62 

0. 0021475 

0 .07444 

8.399 

0.00303 

1 .440 71 

53317.99 

0.0x22587 

0.07287 

0.044 

0.00288 

1.43525 

50204,57 

3. CO 22 0 31 

G . 97135 

7.727 

0.00296 

1.42991 

47352.01 

0. U o 22620 

0.06986 

7. 43 o 

0.00291 

1.42475 

44047.35 

0.0u234G4 

0.06836 

7.165 

0.00202 

1.419*9 

42 0 33 . 29 

0.0*23109 

t. 06694 

6. 925 

C. 30287 

1.41379 

39659.43 

J.C C 24525 

0.06546 

6.695 

0.00274 

1.4.) 829 

37608.52 

0.0 o 2460 2 

0.06405 

6.483 

0.00274 

1.40275 

35583.75 

0. QC 25162 

0.06266 

6.29U 

Q.0027C 

1 • 3 972 4 

32923 .64 

0. C * 24002 

0.06132 

6.115 

0 .00276 

1. 1 91 o2 

31876.57 

3.0023724 

1 .35996 

5.950 

0*00289 

1.36617 

29574.41 

0. ui 26305 

0.05870 

5.040 

0.00262 

1.38060 

28055.17 

0.0*26971 

0.05741 

5.719 

O.J 0258 

1.37520 

26714.43 

3. C* 274C4 

0.35616 

5.599 

0.00255 

1.36958 

24065.91 

0.0020124 

0.05377 

5.369 

0.00251 

1 .35041 

21472.63 

0. GC 28604 

0.05155 

5.153 

0.00251 

t • ?4 7j 9 

19451.93 

3.0129064 

C. 34945 

4. 94 3 

0.30242 

1, J36*9 

17571.70 

0.CC3C516 

0.34750 

4.745 

0 . 0 024 C 

1.32504 

15919.15 

a. 003123S 

P. 04570 

4.558 

0.00236 

1. 3 141.9 

14314. 75 

0.0031076 

0.04406 

4.364 

C.0C23* 

1.30392 

13G16.44 

3. CC 32454 

C. 04254 

4.221 

0 .00240 

1.2 9350 

12115.0 4 

a. (1034019 

0. 04136 

4.065 

0.00226 

1.28310 

11499.81 

3. 0u32749 

C. 03907 

3.920 

0 .00241 

1.2 7298 

10503.71 

0.QC31761 

0.03072 

3. 795 

C. 00254 

1,263 ob 

9749,97 

3.U 326C4 

0.03771 

3.679 

0 • u 025 3 

1.2 54o3 

9032.27 

0. f 0 32269 

0 ,03o80 

3,573 

0.00261 

1.24597 

8554.64 

3 • L 0 32622 

0.0,3597 

3.47* 

0.C0261 

1.23751 

8403.62 

C. CC 32517 

3 .03527 

3.301 

0 .3026C 

1.22912 

0262 .91 

0.0031*759 

0. 03450 

3.301 

u .00275 

1.22172 

7098. b2 

0. Co 29792 

0.03393 

3.232 

Q.GC287 

1.21455 

7590 . : 1 

)• C * 292C 3 

0. 33341 

3.17) 

0.CP296 

1 .2 . 7s9 

7349.69 

O.r: 207C3 

0 . 3 3294 

3.114 

0.00304 

1.2)190 

7142.37 

O.OC20C91 

O.OT252 

3.U63 

P.3C317 

1 • t 9 5 v 9 

6971.32 

3.0x27489 

0.03215 

3.016 

4 . * 0322 

1*1 9 9-71 

6095.15 

0.CLZ745Q 

C . 33163 

2.97-i> 

* . 1332? 

1 . 1 1*442 

6829.22 

3.0* 2619? 

0.03149 

2. 339 

0 . 0 Pi J9 

1,1 79 07 

6693.27 

0.0025211 

C. 03123 

2.90 7 

0.00356 

1 . 1 7 4 f. 

6587.67 

3. C* 24641 

C. 33131 

2. 870 

C ,CC3r.t 

1 » 1 6 6 i 7 

6492.35 

3.C-2369? 

C .33379 

2.05-* 

0 , 0 C J 8 c 

1.165/4 

6416.12 

0.0u23l60 

0 . N 3>J62 

2.031 

0 .01' 33 7 

1 • 1 1 1 / f- 

6 354.12 

0.002260? 

t .0 3)46 

2.013 

C. JC-«*v c 

1 .157-16 

6303.1 ? 

0.0x22020 

C. 33*32 

3.79* 

C . JC41 7 

1.154^1 

626C.33 

3.1.21477 

5. 13-2C 

2.77-1 

0 . X C 4 2 5 

1 . L 5 j ( Z 

b223. 71 

0. t o 20 920 

r. 03010 

?. 75 * 

L' » 0 C«»4 £ 

1.1 47,2 


two-phase boundary 


pranqtl 

NUMBER 


6.*:-»8 
5.9836 
5 . 53 U 0 
5.1217 
4.7517 
4.4168 
4.1134 
3.6393 
3. *807 


3 .3623 
3.1566 
2.9690 
2.6C ;i 
2.b450 
2.5056 
2.3702 
2.2624 
2.1571 
2 . u 6 1 5 

1.9747 
1.8958 
1.024 2 
1.759? 
1.7003 
1.6469 
1 .5904 
1.5546 
1.5319 
1 .56/52 

1 .4730 
1.4609 
1.4651 
1.4:67 
1.4436 
1.4137 
1.4116 
1 .3 5)9 
1.2818 
1.4001 


1.4107 
1.4180 
1.4228 
1.4117 
1.4309 
1.4738 
1.4311 
1 .4155 
1.4C32 
1.4627 


1.3645 
1.3135 
1.3223 
1.2042 
1.2699 
1 .3054 
1 .2440 
1.2*24 
1.1761 
1.1582 

1.1J0C 
1 .1 2 ?f 
1.1318 
1.0938 
1. )6*6 
1 . . 4 5 q 
1.162 
1 .*037 
* .99E6 
1 . 9 7 7 ■» 


. , 96„0 

i . 431 C 
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T 

(K) 

85 

90 

95 

100 

105 

1 10 
115 
120 
125 
130 

135 

140 

145 

150 

155 

160 

165 

170 

175 

180 

185 

190 

195 

200 

205 


C-12 


Table C-12 


Second and Third Virial Coefficients for Oxygen 


B 

C 

T 

B 

C 

(cm 3 / mol) 

(cm 3 /mol) 2 

(K) 

(cm 3 /mol) 

(cm 3 / mol) 1 

-267. 78 

-21462 

210 

-44.66 

1580 

-240.67 

- 12764 

215 

-42.47 

1537 

-217. 51 

- 7058 

220 

-40.02 

1498 

- 197. 54 

- 3326 

225 

-37. 90 

1461 

-180.20 

- 904 

230 

-35.89 

1428 

-165.05 

644 

235 

-33. 98 

1397 

-151.71 

1609 

240 

-32. 17 

1368 

-139. 91 

2187 

245 

-30.45 

1342 

-129.41 

2507 

250 

-28.81 

1317 

-120.02 

2659 

255 

-27.25 

1294 

-111.59 

2702 

260 

-25.77 

1273 

-103. 98 

2677 

265 

-24. 34 

1253 

- 97.08 

2611 

270 

-22. 98 

1234 

- 90.81 

2522 

275 

-21.68 

1217 

- 85.09 

2423 

280 

-20.44 

1201 

- 79.84 

2320 

285 

-19.24 

1186 

- 75.02 

2219 

290 

-18.09 

1172 

- 70.58 

2122 

295 

-16. 98 

1160 

- 66.48 

2031 

300 

-15. 92 

1149 

- 62.67 

1948 




- 59. 14 

1871 




- 55.85 

1801 




- 52. 77 

1738 




- 49.89 

1680 




- 47.20 

1628 
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C-12a 


Table C-12a 

Parameters for Calculation of the Second and Third 
Virial Coefficients for Oxygen 
(See Equations on Sheet A- 12) 


B 1 = -1.5226420059 x 10 3 
B ? = 2.7768311172 x 10* 
B 3 = -1.8606884996 x 10 s 
B„ = 5.5834774260 x 10 s 
B* = -6.5056457930 x 10 s 


Cj = 3.3711154314 x 10 s 

Cp = -2.5369852041 x 10 7 

C 3 = 7.6407469222 x 10® 

C 4 = -1. 1480733696 x 10 10 

C 5 = 8.6044663037 x 10 10 

1 1 


C, 


-2. 5679270159 x 10 
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C-20 


Table C-20 


THE SPECIFIC REFRACTION AND REFRACTIVE INOEX 
OF SATURATED LIQUID OXYGEN AT THREE WAVELENGTHS 




4356 

A 

5461 

A 

6939 

A 

T 

DENSITY 

R 

N 

R 

N 

R 

N 

K 

cm^/mol 

cm ^ /mol 


cm ° /mol 


cm^/mol 


5*. 35 

0.0406 

4.0561 

1.2631 

4.0003 

1.2592 

3.9630 

1.2567 

56.00 

0. 0406 

4.0566 

1.2616 

4.0009 

1.2577 

3.9637 

1.2552 

56.00 

0.0403 

4.0576 

1.2596 

4.0017 

1.2559 

3.9645 

1.2534 

60.00 

0.0401 

4.0584 

1.2579 

4.0025 

1.2541 

3.9653 

1.2516 

62.00 

0.0396 

4.0591 

1.2560 

4.0033 

1.2523 

3.9660 

1.2496 

64.00 

0.0395 

4.0599 

1.2542 

4.0041 

1.2504 

3.9666 

1.2479 

66.00 

0.0392 

4.0607 

1.2523 

4.0049 

1.2486 

3.9676 

1.2461 

66.00 

0.0369 

4.0615 

1.2504 

4.0057 

1.2467 

3.9664 

1.2443 

70.00 

0.0386 

4.0623 

1.2465 

4.0064 

1.2446 

3.9692 

1.2424 

72.00 

0 o 0364 

4.0631 

1.2466 

4.0072 

1.2430 

3.9699 

1.2406 

74.00 

0.0381 

4.0636 

1.2447 

4.0080 

1.2411 

3.9707 

1.2387 

76.00 

0.0376 

4 o 0646 

1.2427 

4.0088 

1.2392 

3.9715 

1.2368 

76.00 

0.0375 

4*0654 

1.2406 

4.0095 

1.2372 

3 © 9723 

1.2349 

60.00 

0.0372 

4.0662 

1.2366 

4.0103 

1.2353 

3.9730 

1.2330 

62.00 

0.0369 

4.0669 

1.2366 

4.0111 

1.2334 

3.9738 

1.2311 

64.00 

0.0366 

4.0677 

1.2346 

4.0119 

1.2314 

3.9746 

1.2291 

66.00 

0.0363 

4.0685 

1.2328 

4.0126 

1.2294 

3.9754 

1.2272 

66.00 

0.0360 

4.0692 

1.2306 

4.0134 

1.2274 

3.9761 

1.2252 

90.00 

0.0357 

4.0700 

1.2267 

4.0142 

1.2254 

3.9769 

1.2232 

92.00 

0.0354 

4.0706 

1.2266 

4.0150 

1.2234 

3.9777 

1.2212 

94.00 

0.0351 

4.0716 

1.2246 

4.0157 

1.2213 

3.9785 

1.2191 

96.00 

0.0347 

4.0724 

1.2224 

4.0165 

1.2192 

3.9793 

1.2171 

96.00 

0.0344 

4.0731 

1.2203 

4.0173 

1.2171 

3.9800 

1.2150 

100.00 

0.0341 

4.0739 

1.2181 

4.0161 

1.2149 

3.9608 

1.2128 

102.00 

0.0336 

4.0747 

1.2159 

4.0189 

1.2126 

3.9616 

1.2107 

104.00 

0.0334 

4.0755 

1.2136 

4.0197 

1.2105 

3.9624 

1.2065 

106.00 

0.0331 

4.0763 

1.2114 

4.0205 

1.2083 

3.9632 

1.2063 

108.00 

0.0327 

4.0771 

1.2090 

4.0213 

1.2060 

3.9640 

1.2040 

110.00 

0 .0324 

4.0779 

1.2067 

4.0221 

1.2037 

3.9846 

1.2017 

112.00 

0 © 0 320 

4.0767 

1.2042 

4.0229 

1.2013 

3.9656 

1.1993 

114.00 

0.0316 

4.0795 

1.2016 

4.0237 

1.1969 

3.9664 

1.1969 

116.00 

0.0312 

4.0804 

1.1992 

4.0245 

1.1964 

3.9873 

1.1945 

116.00 

0. 0306 

4. 0612 

1. 1967 

4.0254 

1.1938 

3.9861 

1.1920 

120.00 

0.0304 

4.0620 

1.1940 

4.0262 

1.1912 

3.9869 

1.1894 

122.00 

0.0300 

4.0629 

1.1913 

4.0271 

1.1665 

3.9696 

1.1667 

124.00 

0.0296 

4. 0636 

1.1664 

4.0279 

1.1657 

3.9907 

1.1839 

126.00 

0.0291 

4.0847 

1.1655 

4.0266 

1.1629 

3.9916 

1.1811 

126.00 

0.0267 

4.0656 

1.1625 

4.0297 

1.1799 

3.9925 

1.1781 

130.00 

0.0262 

4.0665 

1.1794 

4.0306 

1.1766 

3.9934 

1.1751 

132.00 

0. 0277 

4.0874 

1.1761 

4.0316 

1.1736 

3.9943 

1.1719 

134.00 

0.0272 

4.0664 

1.1727 

4.0326 

1.1702 

3.9953 

1.1666 

136.00 

0.0266 

4.0694 

1.1690 

4.0336 

1.1666 

3.9963 

1.1650 

136.00 

0.0260 

4.0904 

1.1652 

4.0346 

1.1626 

3.9973 

1.1613 

140.00 

0.0254 

4.0915 

1.1611 

4.0357 

1.1568 

3.9964 

1.1573 

142.00 

0.0247 

4.0926 

1.1567 

4.0366 

1.1544 

3.9995 

1.1530 

144.00 

0.0240 

4.0936 

1.1518 

4.0360 

1.1497 

4.0007 

1.1453 

146.00 

0.0232 

4.0951 

1.1465 

4.0393 

1.1444 

4.0020 

1.1430 

146.00 

0. 0222 

4.0965 

1.1404 

4.0406 

1.1384 

4.0034 

1.1371 

150.00 

0. 0211 

4.0960 

1.1332 

4.0422 

1.1313 

4.0049 

1.1300 

152.00 

0.0196 

4.0999 

1.1238 

4.0441 

1.1220 

4.0066 

1.1209 

154.00 

0.0171 

4.1026 

1.1074 

4.0469 

1.1059 

4.0097 

1.1049 
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C-22 


Table C-22 

Joule-Thomson Inversion Curve 


T 

p 

Density 

AP* 

K 

atm 

mol/cm^ 

atm 

125 

15.60 

0.02942 

1.83 

130 

52.71 

0.02907 

1.98 

135 

86.45 

0.02869 

2. 13 

140 

119. 17 

0.02835 

2.32 

145 

150.87 

0.02802 

2.58 

150 

178. 30 

0.02765 

2.61 

155 

204. 56 

0.02729 

2. 91 

160 

232.57 

0.02700 

2. 92 

165 

256.29 

0.02666 

3. 13 

170 

278. 96 

0.02633 

3.23 

175 

300.60 

0.02600 

3.43 

180 

321.28 

0.02569 

3.49 

185 

340. 06 

0.02537 

3.81 

190 

357.65 

0.02504 

3.80 


* Estimated uncertainty 
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C-24 


Table C-24 


Latent Heat of Sublimation and Sublimation Pressures 
Of Oxygen 


Temperature Pressure Heat of Sublimation 


K 

mm Hg 

cal/mol 

J/mol* 


Gas-Gamma 

Solid 


54.352 

1. 09842 

1961.50 

8206.9 

54.000 

9.75732 x 10- 1 

1962. 96 

8213.0 

52.000 

4.82056 x 1<T 1 

1971.19 

8247. 5 

50.000 

2.24393 x 10* 1 

1979. 33 

8281.5 

48.000 

9. 76741 x 10" 3 

1987.45 

8315.5 

46.000 

3. 94036 x 10 -3 

1995. 58 

8349. 5 

44.000 

1.45779 x 10 -3 

2003. 76 

8383. 7 

43. 772 

1.29373 x 10" 3 

2004. 70 

8387.7 


Gas- Beta Solid 


43. 772 

1.29373 x 10 -3 

2182. 30 

9130. 7 

42.000 

4.48106 x 10 -3 

2189.39 

9160.4 

40. 000 

1. 20464 x 10" 3 

2196. 12 

9188.6 

38.000 

2.80896 x 10- 4 

2201.45 

9210.9 

36.000 

5. 55266 x 1(T 6 

2205. 38 

9227.3 

34.000 

9.04639 x 1<T 8 

2207. 94 

9238.0 

32. 000 

1.17269 x 1<T 8 

2209.22 

9243.4 

30.000 

1. 15688 x lCr 1 ’ 

2209. 28 

9343.6 

28.000 

8. 20283 x lO" 9 

2208.22 

9239. 2 

26.000 

3.87961 x 10“ l ° 

2206. 10 

9230.3 

24. 000 

1. 10816 x 10“ 11 

2202. 96 

9217.2 

23. 781 

7. 24252 x 10" 13 

2202. 56 

9215.5 


Gas-Alpha Solid 


23. 781 

7. 24252 x 1(T 13 

2224. 98 

9309. 3 

22.000 

1.60715 x 10" 13 

2220. 94 

9292. 4 

20.000 

1.00696 x 10“ 18 

2214. 50 

9265. 5 

* 1 cal = 

4. 184 J 
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C-35 


Table C-35 


Values of Surface Tension for Oxygen 


TEMPERATURE 

SURFACE TENSION 

OEG K 

DYNE/CM 

50.00 

21.64 

59.00 

21.37 

60.00 

21.10 

61.00 

20.83 

62.00 

20.55 

63.00 

20.20 

64.00 

20.01 

65.00 

19.74 

66.00 

19.47 

67.00 

19.21 

60.00 

10.94 

69.00 

10.67 

70.00 

10.40 

71.00 

10.14 

72.00 

17.87 

73.00 

17.61 

74.00 

17.35 


TEMPERATURE 

SURFACE TENSION 

OEG K 

OYNE/CM 

75.00 

17.00 

76.00 

16.82 

77.00 

16.56 

70.00 

16.30 

79.00 

16.04 

00.00 

15.78 

81.00 

15.52 

82.00 

15.27 

83.00 

15*01 

04.00 

14.75 

05.00 

14.50 

86.00 

14.24 

07.00 

13.99 

08.00 

13.74 

89.00 

13.49 

90.00 

13.23 

91.00 

12.90 
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10. Index 
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10. Mix 


SECTION It THERMODYNAMIC PROPERTIES 


ngBTMFn THFPMn n YNA Hl C . PROPERTI ES - 
ENTHALPY 
ENTROPY 
FBFF FNFBGY.. 


INTERNAL ENERGY 
THERMOOYNAMIC DIAGRAMS 
H-S DIAGR AMS 


P-H DIAGRAMS 
T-S OIAGRAHS 
EaUAXlOM OP ST ATE 


INTERMOLECULAR POTENTIAL FUNCTION 
LENNARO-JONES POTENTIAL 
wtpt*i COFFFT OIE NTS. 


SECOND VIRIAL COEFFICIENT 
THIRO VIRIAL COEFFICIENT 


FXCFSS PROPERTIES 


FIXEO POINTS 

CRITICAL CONSTANTS 
'-orTTftti DEMSI11 


CRITICAL PRESSURE 
CRITICAL TEMPERATURE 
NORMAL BP TITMfc POINT 


SOLID-PHASE TRANSITIONS 
TRANSITION TEMPERATURES 
T RIPLE P OINT. CONSTANTS 


TRIPLE POINT DENSITY 
TRIPLE POINT PRESSURE 
tb T PI F POINT TEMPERAT URE 


HEAT CAPACITY, SEE SPECIFIC HEAT 

HEAT TRANSFER AND PRESSURIZATION PARAMETERS 

IQEAL_GA S-PROPERtlES*-! HE R M Q P Y N AH IC 

JOULE— THOMSON EFFECT 
INVERSION CURVE 
_ jntiL E - THOMSON COFFFTCIFNT 


JOULE-THOMSON INVERSION CURVE 
LATENT HEAT, SEE PHASE TRANSITION PROPERTIES 

MIXTURE-PROPERTIES 

PHASE EQUILIBRIA 

LIQUID-SOLID EQUILIBRIUM 

ULQUIO-VAPOR EQUILIBRIUM 

PHASE SEPARATION 
SOLID-SOLID EQUILIBRIUM 

SQL I D-VAPOR^ EQUILIBRIUM- 

VAPOR-VAPOR EQUILIBRIUM 
OTHER EQUILIBRIA 


SOLUBILITY 

PHASE TRANSITION PROPERTIES 
LATENT HEATS 

HEAT -OF- FUSION___ 

HEAT OF SUBLIMATION 
HEAT OF TRANSITION 

HEAT. OF VAPORIZATION 

MELTING CURVE 

MELTING POINT 
MELTING PRESSURES 


A9 

A10 

AZ1 

A37 

A3Z_ 

A37 

A37 

ALA 

A13 

A13 

A 12- 

A12 

A12 

AAA 

A1A 

AiA 

AlA- 

A1A 

AIA 

AJJl 

AiA ,AA6 
AiA 

AiA 

AiA 

1AA 

AA3 

_ ALB 

A22 

A22 

kZ2 

A22 

AAL 

AAi 

AAI 

AAI 

AAi 

AAi 

AAI 

AVI 

AAi 


_ A23^ 
A2A 
AA6 
AZ5 
A26 
AiA 
A27 
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PHASE DIAGRAM 
SATURATED LIQUID OENSITY 

SATURATED VAPOR DENSITY - 

SATURATION SPECIFIC HEAT 
VAPOR PRESSURE 

PRESSURE, SEE PVT PROPERTIES 

PVT PROPERTIES 
BOYLE POINT 

COMPRESSIBILITY 

ADIABATIC COMPRESSIBILITY 
COMPRESSIBILITY COEFFICIENT 

ISOTHERMAL COMPRESSIBILITY 

VOLUME EXPANSIVITY 
COMPRESSIBILITY FACTOR 

density: ... 

MOLAR VOLUME 
EXPANSIVITY 

P VT DAT A 

SPECIFIC VOLUME 

SATURATION PROPERTIES, SEE ALSO PHASE TRANSITION PROPERTIES 


OISPERSION 
SONIC VELOCITY 

SOUND ABSORPTION 

SOUNO VELOCITY 
SPEEO OF SOUND 

VELOCITY OF SOUNO 

SPECIFIC HEAT 

SPECIFIC HEAT AT CONSTANT PRESSURE 

SPECIFIC HEAT AT CONSTANT VOLUME 

SPECIFIC HEAT AT SATURATION 
SPECIFIC HEAT RATIO 

SUBLIMATION PRESSURE 

SURFACE TENSION 
SURFACE ENERGY 

TEMPERATURE, SEE PV T P ROPERTIES 

VAPOR PRESSURE 

VOLUME, SEE PVT PROPERTIES 


A28 
A32 
A32 
Aid 
A3 A 

A3 0 
A12 

A 4,0 
A2 
AA 
AA7 
A3 
A3 0 
A30 
A99 
A3 0 
A30 
A32 

A99 

A33 

ASA 

A33 

A33 

A33 

A15 
ALE 
Al 6 
A17 
A3d 
A35 
A99 

A36 


SECTION II, TRANSPORT PROPERTIES 


ACCOMOOATION COEFFICIENT 
DIFFUSION 

- - DIFFUSION COEFFICIENT 

MASS OIFFUSIVITY 
SELF-DIFFUSION COEFFICIENT 

THERMAL DIFFUSION 

THERMAL OIFFUSIVITY 
ELECTRICAL CONDUCTIVITY 

PRANDTL NUMBER 

THERMAL CONDUCTIVITY 
EUCKEN FACTOR 

THERMAL T RANSPIRATION 

THERMOMOLECULAR PRESSURE DIFFERENCE 
THERHOMOLECULAR PRESSURE RATIO 

VISCOSITY 

BULK VISCOSITY 
DYNAMIC VISCOSITY 

KINEMATIC VISCOSI TY 

SHEAR VISCOSITY 


Al 
A6 
AS 
A6 
A6 
At 
A7 
Ad 
A29 
A36 
A 3 6 
AAA 
AAA 
AAA 
A3 9 
A39 
A39 
A39 
A39 


SECTION III, PHYSICAL PROPERTIES 


ATOMIC HEIGHT A1A 

DIFFRACTION A99 

ELECTRON DIFFRACTION A99 

NEUTRON OIFFRACTION AM 

X-RAY DIFFRACTION A99 

ELECTRICAL PROPERTIES Ad,A99 

DIELECTRIC BREAKDOWN Ad 
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DIELECTRIC STRENGTH 
ELECTRICAL BREAKDOWN STRENGTH 

FLFCTBTCA l nnWHUCTTUIT Y 

ELECTRICAL RESISTANCE 
IONIZATION POTENTIAL 

IRRADIATION 

ALPHA RAOIATION 
ELECTRON RAOIATION 

r.AHHA CAPTATION 

NEUTRON RADIATION 

LIQUIO STATE PROPERTIES, SEE THE PARTICULAR PROPERTY 

LIQUID STRUCTURE 

MAGNETIC PROPERTIES 

MAGNETIC SUSCEPTIBILITY 

HAGNFTI7ATI0N 

MOLECULAR HEIGHT 
NUCLEAR PROPERTIES 

ESR 

NHR 

OPTICAL PROPERTIES 

ABSORPTION SPECTRA » INFRARE D* S EE A LS O RAQ I AIIVf PR O P E RT IES 
CLAUSIUS-MOSOTTI RELATION 
OIELECTRIC CONSTANT 

_EHISSI VI TY 

INDEX OF REFRACTION 
RAOIATION ABSORPTION 

RADIATIVE PROPERTIES — 

REFLECTANCE 

SPECTROSCOPY 

VIBRATIONAL P R O PERTIES — 

TRANSMITTANCE 
SOLIO STATE PROPERTIES 

CRYSTAL STRUCTU RE. 

DEBYE CONSTANT 
LATTICE PARAMETER 

SO LID DENSITY 

SPECIFIC IMPULSE 


A6 

AO 

U 

AO 

A99 

199- 

A99 

A99 

199 

199 

A93_ 

199 

A99 

193- 

All 

A99 

199 

A99 

131 ,112 9 199 

kkZ 

15 

15 

111419. 

120 

112 

AiL_ 

A99 


A12+A99 



A99 


SECTION IV, ALPHABETICAL KEY WORD LIST OF PROPERTIES 


AB SORPTION SPECTRA f INFRARED ■ SEE ALSO RADIATIVE PROPERTIES 
ACCOMODATION COEFFICIENT 
ADIABATIC COMPRESSIBILITY 

ALP HA RADIATI ON, 

ATOMIC WEIGHT 
BOILING POINT 

aOYLE- POINT — 

BULK VISCOSITY 
CLAUSIUS-MOSOTTI RELATION 

COEFFICIENT -OF— VOLUME EXPANSION — — 

COMPRESSIBILITY 
COMPRESSIBILITY COEFFICIENT 

COMPRESSIBILITY -FACTOR. 

COMPUTER PROGRAMS, MAJOR, SEE PAGE 3 TEXT 
CP * 

CRITICAL. CONSTANTS 

CRITICAL DENSITY 
CRITICAL PRESSURE 

CRYSTAL STRUCTURE 
CSAT 

CV 

0E6YE CONSTANT 

DEFINITIONS, SEE THE PARTICULAR PROPERTY 

DENSITY 

DIELECTRIC BREAKDOWN 
DIELECTRIC CONSTANT 

DIELECTRIC STRENGTH — - 

DIFFRACTION 

DIFFUSION 

DIFFUSION COEFFICIENT 


112 

11 

110 

199 

All 

All 

112 

139 

15 

117 

A2,A1 9 A10 9 A17 

12 

13 

115 

XL<l 

111 

All 

111 

199 

All 

Ul 

A99 

130 

16 

15 

16 

199 

16 

16 
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A* 

A 22 

- A 22 

A22 

A39 

A23,A24»,A25 

A99 

A13 

AAi 

A99 

AA1 

A99 

A99 

A99 

A 6 

A26 

Alt 

*27 

AA1 
A3 0 

A14 

A37 

A99 

A99 

A99 
Ai h 

A99 

A99 

A31 9 AA2 1 A99 

... AA1 

A37 

A26 

AA1 
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PHASE SEPARATION 

PHASE TRANSITION PROPERTIES* SEE SECTION I 


PRESSURE, SEE PVT PROPERTIES 
PRESSURE - ENTHALPY DIAGRAM 
PVT DATA 


PVT PROPERTIES 
RADIATION ABSORPTION 

RADIATIVE PROPERT IES 

REFLECTANCE 
REFRACTIVE INDEX 

SATURATED L TQUI D DENSITY 

SATURATED VAPOR DENSITY 

SATURATION PROPERTIES, SEE ALSO PHASE TRANSITION 

SATURATI ON SPECIFIC HEAI 

SECONO VIRIAL COEFFICIENT 
SELF-DIFFUSION COEFFICIENT 

SHEAR VISCOSITY 

SOLIO DENSITY 

SOL ID— PHASE TRANSITIONS 

sm ID-SOLID EQUILIBR IUM — 

SOLID - SOLID TRANSITION 
SOLIO STATE PROPERTIES 

SQL ID-VAPOR EQ UILIBRIUM — 

SOLUBILITY 

SONIC PROPERTIES, SEE SECTION I 

SONIC VELOCITY 

SOUND ABSORPTION 
SOUNO VELOCITY 

S PFCTFTC HEAT 

SPECIFIC HEAT AT CONSTANT PRESSURE 
SPECIFIC HEAT AT CONSTANT VOLUME 

SPECIFIC HEAT AT SAT URATION— 

SPECIFIC HEAT RATIO 
SPECIFIC IMPULSE 

S PECIFIC VOLU ME- 

SPECTROSCOPY 
SPEED OF SOUND 

SUBLIMATION — 

SUBLIMATION PRESSURE 
SURFACE ENERGY 

SURF ACE TENSION 

SUSCEPTIBILITY 

TEMPERATURE, SEE PVT PROPERTIES 

TPuDcpiTiiPF - c mtphpy DIAGRAM — 


PROPERTIES 


THERMAL CONDUCTIVITY 
THERMAL DIFFUSION 

the rhai niFFUSIVITY — 

THERMAL TRANSPIRATION 
THERMODYNAMIC OIAGRAMS 

IMEEMOMJ Q1 ET .lli A fi P RESS URE DIFFEREN CE 

TMERMOMOLECULAR PRESSURE RATIO 
THERMOPHYSICAL PROPERTIES, SEE SECTION 

T H1R0_ VIRIAL. COEFFICIENT 

TRANSITION TEMPERATURES 
TRANSMITTANCE 


I. 


II. 


OR TII 


TRIPLE POINT DENSITY 
TRIPLE POINT PRESSURE 
TRIPLE P CLLNl TEMPERATURE 


T-S DIAGRAMS 

UNCERTAINTIES, SEE THE PARTICULAR PROPERTY 

VAPOR PRESSURE 

VAPOR-VAPOR EQUILIBRIUM 
VELOCITY OF SOUNO 

VIBRATIONAL PROPERTIES 

VIRIAL COEFFICIENTS 
VISCOSITY 

VOLUME,- SEE PVL P ROP ER T IES 

VOLUME EXPANSIVITY 
X-RAY OIFFRACTION 


AAi 

A29 

A37 
J USL 
A30 
AA2 
JL3L 
A99 
A20 


A32 

A32 

ALA. 

A12 

A6 

A3 9. 

A99 
ALA , AA6 

ALL 

A1A,AA6 

A99 

-ALL 

AAi 

AXL 

A3 A 
A33 

AIR, A1 A, A17 ,A1 A 
A15 
A16* 

ALA_ 

A17 

A99 

A3 A 

AA2 , A99 
A33 

A2A, A3A 

A3A 

A99 

AIR. 

A99 

A3 7 

A36 

A* 

AT 

AAA 

A37 

ALA- 

AAA 

AL2- 

A1A 

A99 

ALA 

A1A 

A1A 

- A1A 

A37 

A3 A 
AA1 
A33 
AA2.A99 
A12 
A3 9 

AA7 

A99 
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